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Safety Summary 


Electrostatic Sensitive Device 
Devices labeled with this symbol require special handling precautions as 
described in the installation section. 


Equipment Environment 
All components, whether in transportation, operation or storage, must be 
in a noncorrosive environment. 


Electrical Shock Hazard During Maintenance 
Disconnect power or take precautions to insure that contact with ener- 
gized parts is avoided when servicing. 


Page-56: Since the module has normally closed relay contacts the field 
power must be removed before replacement. It may be necessary to set the 
process device manually to a safe state before the module is extracted. 
Turning locking mechanism deactivates the module, that is, relay contacts 
will close. 


Safety Summary 
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General 


Any security measures described in this User Manual, for example, for user 

() access, password security, network security, firewalls, virus protection, etc., 
represent possible steps that a user of an 800xA System may want to consider 
based on a risk assessment for a particular application and installation. This risk 
assessment, as well as the proper implementation, configuration, installation, 
operation, administration, and maintenance of all relevant security related 
equipment, software, and procedures, are the responsibility of the user of the 
800xA System. 


This book provides a description of S800 I/O modules and termination units. 

It provides instructions for site planning and installation, start-up and shutdown 
procedures, and information regarding capacity and performance. This book is not 
intended to be the sole source of instruction for the S800 I/O system. 


User Manual Conventions 


Microsoft Windows conventions are normally used for the standard presentation of 
material when entering text, key sequences, prompts, messages, menu items, screen 
elements, etc. 


Feature Pack 


The Feature Pack content (including text, tables, and figures) included in this 
User Manual is distinguished from the existing content using the following 
two separators: 
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Warning, Caution, Information, and Tip Icons About This User Manual 


Feature Pack Functionality 


<Feature Pack Content> 


Feature Pack functionality included in an existing table is indicated using a 
table footnote (*): 
* Feature Pack Functionality 


Feature Pack functionality in an existing figure is indicated using callouts. 


Unless noted, all other information in this User Manual applies to 800xA Systems 
with or without a Feature Pack installed. 


Warning, Caution, Information, and Tip Icons 


12 


AX 
Ay 
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This User Manual includes Warning, Caution, and Information where appropriate to 
point out safety related or other important information. It also includes Tip to point 
out useful hints to the reader. The corresponding symbols should be interpreted as 
follows: 


Electrical warning icon indicates the presence of a hazard that could result in 
electrical shock. 


Warning icon indicates the presence of a hazard that could result in personal 
injury. 


Caution icon indicates important information or warning related to the concept 
discussed in the text. It might indicate the presence of a hazard that could result 
in corruption of software or damage to equipment/property. 


Information icon alerts the reader to pertinent facts and conditions. 


Tip icon indicates advice on, for example, how to design your project or how to 
use a certain function 
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Although Warning hazards are related to personal injury, and Caution hazards are 
associated with equipment or property damage, it should be understood that 
operation of damaged equipment could, under certain operational conditions, result 
in degraded process performance leading to personal injury or death. Therefore, 
fully comply with all Warning and Caution notices. 


Terminology 


A complete and comprehensive list of terms is included in System 800xA System 
Guide Functional Description (3BSE038018*). The listing includes terms and 
definitions that apply to the 800xA System where the usage is different from 
commonly accepted industry standard definitions and definitions given in standard 
dictionaries such as Webster’s Dictionary of Computer Terms. Terms that uniquely 
apply to this instruction may be included here as part of this document. 


Term Description 


FCl The Fieldbus Communication Interface (FCl) device 
contains the interface to the fieldbus (for example 
PROFIBUS or AF 100). 


G3 compliant The module withstand more severe environmental 
conditions according to ISA-S71.04. 

I/O cluster An I/O cluster can have up to 12 I/O devices. 

I/O device A complete I/O device consists of one MTU and one I/O 
module. 

I/O module Is an active, electronic and signal conditioning unit. Can 


be a part of an I/O device or a S800L I/O module. 


I/O station An I/O station consists of one or two FCI(s), 1-7 I/O 
clusters and up to 24 I/O devices. 


ModuleBus Is an incremental, electrical or optical, bus for 
interconnection of I/O devices. 
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ModuleBus master 


ModuleBus master can be a controller (AC 800M) ora 
FCI. A ModuleBus master contains a ModuleBus 
interface and power regulators. The FCI module can 
manage 24 I/O devices and the controller up to 96 I/O 
modules (up to 12 directly and to the others in 1 to 7 I/O 
clusters). 


MTU The Module Termination Unit is a passive base unit 
containing process terminals and a part of the 
ModuleBus. 

OSP Outputs Set as Predetermined. A user configurable 
action on an output module when communications is lost 
to the FCI or Controller 

RTD Resistance Temperature Detector 

SOE Sequence of events. Time stamping of status changes 
for digital inputs. 

TC Thermocouple 


The following is a listing of documentation related to the S800 I/O system. 


Table 1. List of Documents Related to S800 I/O system 


Title Description 

$800 I/O Getting Started Describes the general installation and 
configuration information for the S800 
I/O system. 

$800 I/O Modules and Termination Describes the modules and termination 

Units with Intrinsic Safety Interface units with I.S. interface in the S800 I/O 
system. 

$800 I/O Fieldbus Communication Describes the AF100 FCI in the S800 

Interface for AF100 User’s Guide I/O system. 
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Released User Manuals and Release Notes 


Table 1. List of Documents Related to S800 I/O system (Continued) 


Title 


Description 


$800 I/O Fieldbus Communication 
Interface for PROFIBUS-DP/DPV1 


Describes the PROFIBUS-DP FCI in the 
$800 I/O system. 


S800 I/O PROFIBUS_DP Fieldbus 
Communication Interface Reference 
Manual 


Describes the memory mapping on 
PROFIBUS for the S800 I/O system. 


Interference-free Electronics 


Describes the rules for the installation of 
equipment to ensure the correct 
operation of equipment in environments 
where disturbance are present. 


Released User Manuals and Release Notes 


A complete list of all User Manuals and Release Notes applicable to System 800xA 
is provided in System SO0xA Released User Manuals and Release Notes 


(3BUA000263*). 


System S00xA Released User Manuals and Release Notes (3 BUA000263*) is 
updated each time a document is updated or a new document is released. It is in pdf 
format and is provided in the following ways: 


¢ Included on the documentation media provided with the system and published 
to ABB SolutionsBank when released as part of a major or minor release, 
Service Pack, Feature Pack, or System Revision. 


e Published to ABB SolutionsBank when a User Manual or Release Note is 
updated in between any of the release cycles listed in the first bullet. 


| A product bulletin is published each time System SOOxA Released User Manuals 
and Release Notes (3BUA000263*) is updated and published to ABB 


SolutionsBank. 
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Section 1 Introduction 


The S800 I/O is distributed as modular I/O that communicates with numerous 
controllers over Advant Fieldbus 100 (AF100), PROFIBUS-DP, or directly. 

The S800 I/O provides easy installation of the I/O modules and process cabling. 

It is highly modularized and flexible so that I/O modules can be combined to suit 
many applications. The S800 I/O can be mounted in many configurations to fit most 
requirements. 


Figure 1. S800 I/O with Fieldbus Communication Interface CI801 and I/O Modules 
Mounted on Compact Type of Termination Units. 
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Product Overview 


The S800 I/O provides easy installation of the I/O modules and process cabling. 

It is highly modularized and flexible so that the I/O modules can be combined to suit 
many applications, including most types of signals, HART and Intrinsic Safety 
Interface. The S800 I/O modules and a Fieldbus Communication Interface (FCI) are 
combined to form an I/O Station. The S800 I/O can be used in both single and 
redundant applications. 


In general, all S800 units are G3 compliant. G3 compliant modules withstand more 
severe environmental conditions according to ISA-S71.04. The following S800 
units are G2 compliant - SD821, SD822, SD823, SD831, SD832, SD833, SD834, 
SS822, $S832, TB811 and CI830. G3 compliant versions of SD822 and SS822 are 
also available (refer to SD822Z and SS8227Z). 


All modules are marked with a bar code that shows the serial number, article ID and 
the product revision number. A separate bar code strip is also enclosed along with 
the module for placing on the module, if needed. The bar code is of type 

Bar-code 128. 


For more information, refer to SS00 I/O Getting Started(3 BSE020923*) manual. 


The S800 I/O can be categorized into: 
e Module Termination Units (MTU) 
e J/O modules — S800 I/O modules and S800L I/O modules. 


S800 I/O modules are designed to be used together with a Module Termination 
Unit. 


S800L I/O modules are designed to be directly mounted on a standard DIN rail. 


The module also contains terminals for connections. 


Module Termination Units and Terminal Units 


The Module Termination Units (MTU) are passive base units used to house the I/O 
modules. They contain the process wiring terminals and a section of the 
ModuleBus. 


The Module Termination Units (MTU) distributes the ModuleBus to the I/O module 
and to the next MTU. It also generates the correct address to the I/O module by 
shifting the outgoing position signals to the next MTU. 
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Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that 
keeps the module in its init state until it is locked in its position. 


The top part of the MTU can be removed to replace the termination board even with 
the system running. Such a need can be caused by a damaged terminal screw. 


The MTUs are available in tree versions (Compact, Extended and Redundant). 


The Compact MTU version typically provides for a compact installation of the I/O 
modules using 1 wire connections. 


The Extended MTU version provides for a more complete installation on the MTU, 
including 3 wire connection, fuses and field circuit power distribution. See Figure 3 
and Figure 4 for an illustration of the MTUs together with the I/O modules. 


The Redundant MTUs are used in redundant I/O applications. There is space on the 
MTU for two I/O modules on separate ModuleBuses. See Figure 5. 
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The Terminal Unit is a passive unit that enables 2- and 3-wire connections of 
process signals. The Terminal Unit is mounted direct on an S800L I/O module. See 
Figure 2, S800L I/O module with terminal unit TU805. 
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Figure 2. SSOOL Module with TU805 
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See Table 2 for information about the combination between MTU and I/O modules 
and to specifications in Appendix A, Specifications for more information. 
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Figure 3. Typical Compact MTU with I/O Module 
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Figure 4. Typical Extended MTU with I/O Module 
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Figure 5. Typical Redundant MTU with I/O Module 


TU805 Terminal Unit for 50 Volt Applications 


The TU805 is a 16 channel terminal unit. Used to enable 2- and 3-wire connections 
on DI801 or DO801. The Terminal Unit is mounted direct on DI801 or DO801. 


TU810/TU810V1 Compact MTU for 50 Volt Applications 


The TU810 is a 16 channel compact module termination unit. The TU810 has three 
rows of terminals for field signals and process power connections. 
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TU811/TU811V1 Compact MTU for 250 Volt Applications 


The TU811 is a 8 channel compact module termination unit. The TU811 has three 
rows of terminals for field signals and process power connection. 


TU812/TU812V1 Compact MTU for 50 Volt Applications and 25 pin D-sub for 
Process Connections 


The TU812 is a 16 channel compact module termination unit. The TU812 has a 25 
pin D-Sub connector for field signals and process power connections. 


TU813 Compact MTU for 250 V Applications 


The TU813 is a 8 channel compact module termination unit. The TU813 has three 
rows of crimp snap-in connectors for field signals and process power connections. 


TU814/TU814V1 Compact MTU for 50 Volt Applications 


The TU814 is a 16 channel compact module termination unit. The TU814 has three 
rows of crimp snap-in connectors for field signals and process power connections. 


TU818 Compact MTU for 50 Volt Applications 


The TU818 is a 32 channel compact module termination unit. It consists of 40 pole 
screw-terminals for process connections. 


TU819 Compact MTU for 50 Volt Applications 


The TU819 is a 32 channel compact module termination unit. It consists of two 
D-sub 25 pole connector for field signals and process power connections, which 
enables connection to the Phoenix Varioface, ABB interfast and so on. 


TU830/TU830V1 Extended MTU for 50 Volt Applications 


The TU830 is a 16 channel extended module termination unit. The TU830 has three 
rows of terminals for field signals and process power connection. 
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TU831/TU831V1 Extended MTU for 250 Volt Applications 


The TU831 is a 8 channel extended module termination unit. TU831 has two rows 
of terminals for field signals and process power connection. 


TU833 Extended MTU for 50 Volt Applications 


The TU833 is a 16 channel extended module termination unit. The TU833 has three 
rows of spring-case terminals for field signals and process power connection. 


TU834 Extended MTU for 50 Volt Applications 


The TU834 is a 8 channel extended module termination unit. The MTU has two 
rows of terminals for field signals and process power connection. The MTU has 
place for 8 replaceable shunt sticks (i.e one shunt stick per channel) for conversion 
of the input current signal to a voltage signal. 


TU835/TU835V1 Extended MTU, Individually Fused per Channel for 50 Volt 
Applications 


The TU835 is a 8 channel extended module termination unit. The TU835 has two 
rows of terminals for process power connection and a single row of field signal 
connections. Each channel has one fused (3 A max.) transmitter power outlet 
terminal and one signal terminal. Process voltage can be connected to 2 individually 
isolated groups. 


TU836/TU836V1 Extended MTU, Individually Fused per Channel for 250 Volt 
Applications 


The TU836 is a 8 channel extended module termination unit. The TU836 has two 
rows of terminals for field signals and process power connection. Each channel has 
one fused (3 A max.) power outlet terminal and one signal return terminal. Process 
voltage can be connected to 2 individually isolated groups. 


The standard fuse holder that comes with the TU836 can be changed to an 
A indicating fuse holder. This indicating fuse holder can be ordered from Phoenix 

Contact: 

15-30 VDC type, order 3118119 

110-250 VAC type, order 3118106. 
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Optional fuse holder with 
fuse status indication for 
15-30 VDC or 110-250 VAC 


Standard 
fuse holder 


Lt) / 
Figure 6. Exchange of Standard Fuse Holder for Indication Type 


TU837/TU837V1 Extended MTU, Individually Fused per Channel for 250 Volt 
Applications 


The TU837 is a 8 channel extended module termination unit. The TU837 has two 
rows of terminals for field signals and process power connection. Each channel has 
one fused (3 A max.) power outlet terminal and two signal terminals. Process 
voltage return can be connected to two individually isolated groups. 


TU838 Extended MTU, Individually Fused per Channel for 50 Volt Applications 


The TU838 is a 16 channel extended module termination unit. The TU838 has two 
rows of terminals for field signals and process power connection. Each channel has 
one fused (3 A max.) transmitter power outlet terminal and one signal terminal. 
Process voltage can be connected to two individually isolated groups. 


TU839 Extended MTU for 250 Volt Applications 


The TU839 is a 8 channel extended module termination unit. TU839 has two rows 
of terminals for field signals and process power connection. Each channel has one 
sensor power outlet terminal and two signal terminals. Process voltage can be 
connected to two individually isolated groups. 
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TU842 Redundant Horizontal MTU for 50 V Applications 


The TU842 is a 16 channel redundant module termination unit. The TU842 has 
three rows of terminals for field signals and process power connection. It is intended 
for mounting on a horizontal DIN rail. There is space on the MTU for two I/O 
modules connected to separate ModuleBuses. 


TU843 Redundant Vertical MTU for 50 V Applications 


The TU843 is a 16 channel redundant module termination unit. The TU843 has 
three rows of terminals for field signals and process power connection. It is intended 
for mounting on a vertical DIN rail. There is space on the MTU for two I/O modules 
connected to separate ModuleBuses. 


TU844 Redundant Horizontal MTU for 50 V Applications 


The TU844 is a 8 channel redundant module termination unit. The TU844 has two 
rows of terminals for field signals and process power connection. It is a intended for 
mounting on a horizontal DIN rail. The MTU has place for 8 replaceable shunt 
sticks (i.e one shunt stick per channel) for conversion of the input current signal to a 
voltage signal. There is space on the MTU for two I/O modules connected to 
separate ModuleBuses. 


TU845 Redundant Vertical MTU for 50 V Applications 


The TU845 is a 8 channel redundant module termination unit. The TU845 has three 
rows of terminals for field signals and process power connection. It is intended for 
mounting on a vertical DIN rail. The MTU has place for 8 replaceable shunt sticks 
(i.e one shunt stick per channel) for conversion of the input current signal to a 
voltage signal. There is space on the MTU for two I/O modules connected to 
separate ModuleBuses. 


TU850 Extended MTU, Individually Current Limited and Disconnectable per 
Channel for 50 V Applications 


The TU850 is a 16 channel extended module termination unit. TU850 has two rows 
of terminals for field signals and process power connection. Each channel has one 
current limited sensor/transmitter power outlet terminal and one signal terminal. 
Process voltage can be connected to two individually isolated groups. 
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TU851 Extended MTU for 250 Volt Applications 


The TU851 250V Extended MTU Which allows a maximum of 16 isolated I/O 
channels and process voltage connections. It has a 32 pole screw-terminal for 
process connections. 


TU852 Redundant Horizontal MTU for 50 V Applications 


The TU852 is a redundant module termination unit for up to 16 channels. The 
TU852 has a two 25 pin D-Sub connector for field signals and process power 
connections. It is a intended for mounting on a horizontal DIN rail. There is space 
on the MTU for two I/O modules connected to separate Modulebuses. 


TU854 Redundant Horizontal MTU for 50 V Applications 


he TU854 is a 8 channel redundant module termination unit. The TU854 has a 25 
pin D-Sub connector for field signals and process power connections. It is a 
intended for mounting on a horizontal DIN rail. The MTU has place for 8 
replaceable shunt sticks (i.e one shunt stick per channel) for conversion of the input 
current signal to a voltage signal. There is space on the MTU for two I/O modules 
connected to separate ModuleBuses. 


TY801 Shunt Stick 


The TY801 is a shunt stick for current or voltage signals together with AI845 or 
AI880 and TU844 or TU845. 


TY804 Shunt Stick 


The TY804 is a shunt stick for NAMUR signals together with DP840 and TU844 or 
TU845. 


TY820 Temperature Sensor 


The TY820 can be used with AI835/AI835A and AI843 to measure cold junction 
temperature. 
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$800 I/O Modules 


The I/O modules have open ventilated plastic enclosures. On the front of all I/O 
modules there are at least three LEDs (FAULT, RUN and WARNING) indicating 
the module status. Additionally some modules have LEDs indicating OSP or 
PRIMARY, see Table 3 and Table 4. 


I/O modules may be replaced in a fully operational I/O station. Mechanical keying 
on modules and MTUs protect I/O modules from being inserted in positions where 
they could be damaged by excessive voltage or current. An electronic type 
designation ID in each module keeps the I/O module from being taken into 
operation by the ModuleBus master, if a module’s ID doesn’t match the configured 
module type definition. There are modules for both single and redundant 
applications. 


Refer to specifications in Appendix A, Specifications for more information. 


Al810 Analog Input Module, 0...20 mA, 0...10 V 


The AI810 Analog Input Module has 8 current and voltage inputs. The inputs are 
independent for each channel, in that either voltage or current can be measured. 


The current input is able to handle a short circuit to the transmitter supply without 
damage. The input withstand HART communication. 


Nominal input ranges are: 0(4)... +20 mA, 0(2)... +10 V. 


Al815 Analog Input Module, 0..20mA, 0..5V, HART 


The AI815 Analog Input Module has 8 analog inputs. The inputs can be configured 
for voltage or current. 


The module has HART pass-through functionality. 
Nominal input ranges are: 0(4)...+20 mA, 0(1)...+5 V. 


Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5 V 


The AI820 Differential Analog Input Module has 4 differential, bipolar 
current/voltage inputs. This module is suitable for applications requiring high 
common mode rejection ratings, and/or bipolar voltage or current inputs. Nominal 
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input ranges are: -20...+20 mA, O0(4)...+20 mA, -10...+10 V, 0(2)...+10 V, 
-5...45 V and 0(1)...+5 V. 


The current input is able to handle a short circuit to the transmitter supply without 
damage. The input withstand HART communication. 


Al825 Galvanic Isolated Analog Input Module, -20...+20 mA, 0(4)...+20 mA, - 
10...+10 V, 0(2)...+10 V 


The AI825 Galvanic Isolated Analog Input Module has 4 individually galvanic 
isolated channels. This module is suitable for applications requiring galvanic 
isolated channels, and/or bipolar voltage or current inputs. Nominal input ranges 
are: -20...+20 mA, 0(4)...+20 mA, -10...+10 V, 0(2)...+10 V. 


The current input is able to handle a short circuit to the transmitter supply without 
damage. The input withstand HART communication. 


AI830/AI830A RTD Input Module 


The AI830/AI830A Analog Input, RTD Module has 8 RTD (Pt100, Cul10, Ni100 
and Nil20 and resistor) inputs. The inputs allow 3-wire connection to RTDs. Inputs 
are monitored for open-circuit, short-circuit. Reference channel and internal supply 
are also monitored. 


Al835/AI835A Thermocouple/mV Input Module 


The AI835/AI835A Analog Input, Thermocouple/mV Module has 8 differential 
inputs for TC/mV measurements. One channel (channel 8) can be configured for 
“Cold Junction” (ambient) temperature measurement, thus serving as the CJ- 
channel for the other channels on the module. All 8 channels can be used if no CJ- 
temperature measurement is needed. The inputs can be connected to a variety of 
thermocouples with the following characteristics: B, C, E, J, K, N, R, S and T also 
D, L and U for AI835A. 


Al843 Thermocouple/mV Input Module, for Single or Redundant Applications 


The AI843 Analog Input, Thermocouple/mV Module has 8 differential inputs for 
TC/mV measurements. A separate channel is used for Cold Junction (ambient) 
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temperature measurement. The input can be connected to a variety of 
thermocouples with the following characteristics: B, C, E, J, K, L, N, R, 8, T and U. 


Al845 Analog Input Module, for Single or Redundant Applications 


The AI845 Analog Input Module has 8 analog inputs. Each channel can be either a 
voltage or current input. The module has advanced on-board diagnostics and HART 
pass-through functionality. It can be used in both single and redundant application. 
Nominal input ranges are: 0(4)...+20mA, 0(1)...4+5V. 


Al880/AI880A High Integrity Analog Input Module for Single or Redundant 
Configuration 


The AI880/AI880A High Integrity Analog Input Module is TUV certified for 
TEC 61508 SIL3, and EN 954-1 Category 4. 


The AI880/AI880A has 8 analog inputs. The channels are for current input. The 
module has advanced on-board diagnostics. It can be used in both single and 
redundant configuration. 


The AI880/AI880A complies with the NAMUR recommendation NE43, and 
supports configurable over- and under range limits. 


AI880A has support for HART pass-through communication. Nominal input range 
is O(4)...+20mA. 


A0810/A0810V2 Analog Output Module, 0...20 mA 


The AO810/AO810V2 Analog Output Module has 8 current outputs. State of 
outputs can be set to a predetermined (OSP) value if a communication error is 
detected. Nominal output range is: 0(4)... 20 mA. 


AO815 Analog Output Module, 4...20 mA, HART 


The AO815 Analog Output Module has 8 analog outputs. State of outputs can be set 
to a predetermined (OSP) value if a communication error is detected. The module 
has HART pass-through functionality. Nominal output range is 4...20 mA. 
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AO820 Bipolar Analog Output Module, -20 mA...+20 mA, -10 V...+10 V 


The AO820 Bipolar Analog Output Module has 4 bipolar current or voltage outputs. 
The choice of either current or voltage output is configurable per channel. Outputs 
are individually galvanically isolated. State of outputs can be set to a predetermined 
(OSP) value if a communication error is detected. Nominal output range are: 

-20... +20 mA, O(4)... +20 mA, -10... +10 V, 0(2)... +10 V. 


A0845/A0845A Analog Output Module, for Single or Redundant Applications 


The AO845/A0845A Analog Output Module has 8 analog outputs. State of outputs 
can be set to a predetermined (OSP) value if a communication error is detected. The 
module has advanced on-board diagnostics and HART pass-through functionality. 
It can be used in both single and redundant applications. Nominal output range is: 
4...20mA. 


DI810 Digital Input Module, 24 V, Current Sinking 


The DI810 Digital Input Module has 16 channels for 24 volt d.c. digital inputs. 
The inputs are divided into two isolated groups of eight channels with a voltage 
supervision input for each group. Each input channel provides current limiting, 
EMC protection, input state LED indicator and optical isolation from the 
ModuleBus. 


DI811 Digital Input Module, 48 V, Current Sinking 


The DI811 Digital Input Module has 16 channels for 48 volt d.c. digital inputs. 
The inputs are divided into two isolated groups of eight channels with a voltage 
supervision input for each group. Each input channel provides current limiting, 
EMC protection, input state LED indicator and optical isolation from the 
ModuleBus. 


DI814 Digital Input Module, 24 V, Current Sourcing 


The DI814 Digital Input Module has 16 channels for 24 volt d.c. current source 
digital inputs. The inputs are divided into two isolated groups of eight channels with 
a voltage supervision input for each group. Each input channel provides current 
limiting, EMC protection, input state LED indicator and optical isolation from the 
ModuleBus. 
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DI818 Digital Input Module, 24 V, Current Sinking 


The DI818 Digital Input Module has 32 channels for 24 volt d.c. digital inputs. The 
inputs are divided into two isolated groups of 16 channels with a voltage 
supervision input for each group. Each input channel provides current limiting, 
EMC protection, input state LED indicator and optical isolation from the 
ModuleBus. 


DI820 Digital Input Module, 120 V a.c./d.c. 


The DI820 Digital Input Module has 8 channels for 120 volt a.c./d.c. digital inputs. 
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for 
channels 2 - 4, and channel 8 can be used for channels 5 - 7. If voltage supervision is 
disabled, channels 1 and 8 can be used as normal inputs. Each input channel 
provides current limiting, EMC protection, input state LED indicator, noise filter 
and optical isolation from the ModuleBus. 


DI821 Digital Input Module, 230 V a.c./d.c. 


The DI821 Digital Input Module has 8 channels for 230 volt a.c./d.c. digital inputs. 
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for 
channels 2 - 4, and channel 8 can be used for channels 5 - 7. If voltage supervision is 
disabled, channels 1 and 8 can be used as normal inputs. Each input channel 
provides current limiting, EMC protection, input state LED indicator, noise filter 
and optical isolation from the ModuleBus. 


DI825 Digital Input Module, 125 V d.c. with SOE 


The DI825 Digital Input Module had 8 channels for 125 V d.c. digital inputs and 
sequence of events (SOE) handling capabilities. The sequence of events time stamp 
has a resolution of 0.4 ms for each input channel. The inputs are individually 
isolated. Channel 1 can be used as voltage supervisor for channels 2 - 4, and channel 
8 can be used for channels 5 - 7. If voltage supervision is disabled, channels 1 and 8 
can be used as normal inputs. Each input channel provides current limiting, EMC 
protection, input state LED indicator, noise filter and optical isolation from the 
ModuleBus. 
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DI828 Digital Input Module, 120 V a.c \ d.c 


The DI828 Digital Input Module has 16 channels for 120 volt a.c./d.c. digital inputs. 
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for 
channels 2 - 8, and channel 16 can be used for channels 9 - 15. If voltage 
supervision is disabled, channels 1 and 16 can be used as normal inputs. Each input 
channel provides current limiting, EMC protection, input state LED indicator, noise 
filter and optical isolation from the ModuleBus. 


DI830 Digital Input Module, 24 V d.c. with SOE, Current Sinking 


The DI830 Digital Input Module has 16 channels for 24 volt d.c. digital inputs and 
sequence of events (SOE) handling capabilities. The sequence of events time stamp 
has a resolution of 0.4 ms for each input channel. The inputs are divided into two 
isolated groups of eight channels with a voltage supervision input for each group. 
Each input channel provides current limiting, EMC protection, input state LED 
indicator and optical isolation from the ModuleBus. 


DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking 


The DI831 Digital Input Module has 16 channels for 48 volt d.c. digital inputs and 
sequence of events (SOE) handling capabilities. The sequence of events time stamp 
has a resolution of 0.4 ms for each input channel. The inputs are divided into two 
isolated groups of eight channels with a voltage supervision input for each group. 
Each input channel provides current limiting, EMC protection, input state LED 
indicator and optical isolation from the ModuleBus. 


DI840 Digital Input Module, for Single or Redundant Applications 


The DI840 Digital Input Module has 16 channels for 24 V d.c. digital inputs and 
sequence of events (SOE) handling capabilities. The sequence of events time stamp 
has a resolution of 1 ms for each input channel. Each input channel provides current 
limiting, EMC protection, input state LED indicator and optical isolation from the 
ModuleBus. The module has advanced on-board diagnostics. It can be used in both 
single and redundant applications. 
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DI880 High Integrity Digital Input Module, for Single or Redundant 
Configuration 


The DI880 High Integrity Digital Input Module is TUV certified for 
TEC 61508 SIL3 and EN 954-1 Category 4. 


The DI880 has 16 channels for 24 V d.c. digital inputs and sequence of events 
(SOE) handling capabilities. The sequence of events time stamp has a resolution of 
1 ms for each input channel. Each input channel provides current limiting, EMC 
protection, input state LED indicator and optical isolation from the ModuleBus.The 
input voltage range is 18 to 30 V d.c. and the input current is 7 mA at 24 V d.c. The 
module has advanced on-board diagnostics. It can be used in both single and 
redundant configuration. 


DI885 Digital Input Module, 24 V/48 V d.c. with SOE, Current Sinking 


The DI885 Digital Input Module has 8 channels for 48 volt d.c. digital inputs with 
or without open-circuit monitoring (wire break supervision), or 24 volt d.c. 
electronic inputs without open-circuit monitoring; and sequence of events (SOE) 
handling capabilities. The sequence of events time stamp has a resolution of 1 ms 
for each input channel. The inputs are arranged in one group of 8 channels. 


Each input channel provides current limiting, EMC protection, input state LED 
indicator and optical isolation from the ModuleBus. The DI885 also has the 
capability to monitor an internal or external sensor power supply (60 V d.c. max.). 


DO810 Digital Output Module, 24 V, 0.5 A, Current Sourcing 


The DO810 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, digital 
outputs. The outputs are divided into two isolated groups of eight channels with a 
voltage supervision input for each group. Each output channel provides protection 
against short circuits to ground, over-voltage, over-temperature, EMC protection, 
output state LED indicator and optical isolation from the ModuleBus. State of 
outputs can be set to a predetermined (OSP) value if a communications lost error is 
detected. 


DO814 Digital Output Module, 24 V,0.5A 


The DO814 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, current 
sinking digital outputs. The outputs are divided into two isolated groups of eight 
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channels with a voltage supervision input for each group. Each output channel 
provides protection against short circuits to power supply, over-temperature, EMC 
protection, output state LED indicator and optical isolation from the ModuleBus. 
State of outputs can be set to a predetermined (OSP) value if a communications lost 
error is detected. 


DO815 Digital Output Module, 24 V, 2 A, Current Sourcing 


The DO815 Digital Output Module has 8 channels, 24 volt d.c., 2 A, digital outputs. 
The outputs are divided into two isolated groups of four channels with a voltage 
supervision input for each group. Each output channel provides protection against 
short circuits to ground, over-temperature, EMC protection, output state LED 
indicator and optical isolation from the ModuleBus. State of outputs can be set to a 
predetermined (OSP) value if a communications lost error is detected. 


DO818 Digital Output Module, 24 V, 0.5 A, Current Sinking 


The DO818 Digital Output Module has 32 channels for 24 volt d.c., 0.5 A, digital 
outputs. The outputs are divided into two isolated groups of 16 channels with a 
voltage supervision input for each group. Each output channel provides protection 
against short circuits to ground, over-voltage, over-temperature, EMC protection, 
output state LED indicator and optical isolation from the ModuleBus. State of 
outputs can be set to a predetermined (OSP) value if a communications lost error is 
detected. 


DO820 Digital Output Module, Relay Normally Open 


The DO820 Digital Output Module has 8 channels for 230 volt a.c./d.c. relay 
outputs. The outputs are individually isolated. Each output channel provides a relay 
contact (NO - Normal Open), EMC protection, output state LED indicator and 
optical isolation from the ModuleBus. State of outputs can be set to a predetermined 
(OSP) value if a communications lost error is detected. Internal voltage is 
supervised. 


DO821 Digital Output Module, Relay Normally Closed 


The DO821 Digital Output Module has 8 channels for 230 volt a.c./d.c. relay 
outputs. The outputs are individually isolated. Each output channel provides a relay 
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contact (NC - Normal Closed), EMC protection, output state LED indicator and 
optical isolation from the ModuleBus. State of outputs can be set to a predetermined 
(OSP) value if a communications lost error is detected. Internal voltage is 
supervised. 


DO828 Digital Output Module, Relay Normally Open 


The DO828 Digital Output Module has 16 channels for 250 AC / 125V DC relay 
outputs. The outputs are individually isolated. Each output channel provides a relay 
contact (NO - Normal Open), EMC protection, output state LED indicator and 
optical isolation from the ModuleBus. State of outputs can be set to a predetermined 
(OSP) value if a communications lost error is detected. Internal voltage is 
supervised. 


DO840 Digital Output Module, for Single or Redundant Applications 


The DO840 Digital Output Module has 16 channels for 24 V d.c. The maximum 
continuos output current is 0.5 A. The module has advanced on-board diagnostics. It 
can be used in both single and redundant applications. 


DO880 High Integrity Digital Output Module, for Single or Redundant 
Configuration 


The DO880 High Integrity Digital Output Module is TUV certified for 
IEC 61508 SIL3 and EN 954-1 Category 4. 


The DO880 has 16 channels for 24 V d.c. The maximum continuous output current 
is 0.5 A. The module has advanced on-board diagnostics. It can be used in both 
single and redundant configuration. 


DP820 Incremental Pulse Counter Module 


DP820 is an two-channel pulse counting module for incremental pulse transmitters 
up to 1.5 MHz. Each channel contains counters and registers for position/length and 
speed/frequency measurement. Each channel provides three balanced inputs for 
connection of a pulse transmitter, one digital input and one digital output. 


Pulse transmitters with RS422, +5 V, +12 V, +24 V and 13 mA interfaces can be 
connected to DP820. 
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DP840 Incremental Pulse Counter Module, for Single or Redundant 
Applications 


DP840 has 8 channels and each channel can be configured for pulse count or 
frequency measurement. The maximum frequency of input signals is 20 kHz. The 
inputs can also be read as digital input signals. 


Input signal range NAMUR, 12 V and 24 V. 
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The I/O modules have open ventilated plastic enclosures and a bottom of sheet 
metal. On the front of each I/O module there is one LED (STATUS) indicating the 
module status and digital I/O modules have one status LED for each channel. Refer 
to Hardware Indicators on page 47 for the status indication of the LEDs. 


An electronic type designation ID in each module keeps the I/O module from being 
taken into operation by the ModuleBus master, if a module’s ID doesn’t match the 
configured module type definition. 


Refer to specifications in Appendix A, Specifications for more information. 


The module can be mounted on a standard DIN rail. The module is locked to the 
DIN rail by using the locking screw. 


The process connection is done via detachable connectors. 
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The I/O module distributes the ModuleBus to the next module. It also generate the 
correct address to the next module by shifting the outgoing position signals. 
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Figure 7. Dimensions for SSOOL Modules 


Al801 Analog Input Module, 0...20 mA 
The AI801 Analog Input Module has 8 current inputs. 


The current input is able to handle a short circuit to the transmitter supply without 
damage. The input withstands HART communication. 


Nominal input ranges are: 0(4)... +20 mA. 


AO801 Analog Output Module, 0...20 mA 


The AO801 Analog Output Module has 8 current outputs. State of outputs can be 
set to a predetermined (OSP) value if a communications error is detected. Nominal 
output range is: 0(4)... 20 mA. 


3BSE020924-510 B 39 


S800L I/O Modules Section 1 Introduction 


40 


DI801 Digital Input Module, 24 V, Current Sinking 
The DI801 Digital Input Module has 16 channels for 24 volt d.c. digital inputs. 


One input channel can be used for sensor voltage supervision. Each input channel 
provides current limiting, EMC protection, input state LED indicator and optical 
isolation from the ModuleBus. 


DI802 Digital Input Module, 120 V a.c./d.c., Current Sinking 


The DI802 Digital Input Module has 8 channels for 120 volt a.c./d.c. digital inputs. 
Channel 8 can be used for sensor voltage supervision. Each input channel provides 
current limiting, EMC protection, input state LED indicator and optical isolation 
from the ModuleBus. 


DI803 Digital Input Module, 230 V a.c./d.c., Current Sinking 


The DI803 Digital Input Module has 8 channels for 230 volt a.c./d.c. digital inputs. 
Channel 8 can be used for sensor voltage supervision. Each input channel provides 
current limiting, EMC protection, input state LED indicator and optical isolation 
from the ModuleBus. 


DO801 Digital Output Module, 24 V, 0.5 V, Current Sinking 


The DO801 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, digital 
outputs. Each output channel provides protection against short circuits to ground, 
over-voltage, over-temperature, EMC protection, output state LED indicator and 
optical isolation from the ModuleBus. State of outputs can be set to a predetermined 
(OSP) value if a communications lost error is detected. 


DO802 Digital Output Module, 24-250 V, Relay Normally Open 


The DO802 Digital Output Module has 8 channels for 24-250 volt d.c., digital 
outputs. Each output channel provides protection against short circuits to ground, 
over-voltage, over-temperature, EMC protection, output state LED indicator and 
optical isolation from the ModuleBus. State of outputs can be set to a predetermined 
(OSP) value if a communications lost error is detected. 
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Prerequisites and Requirements 


When the S800 I/O is used with controllers as part of their I/O system, the 
controllers need to have an interface to the fieldbus network. The fieldbus network 
connects to a Fieldbus Communications Interface (FCI) with S800 I/O installed. 


3BSE020924-510 B A 


Prerequisites and Requirements 


42 


Section 1 Introduction 


3BSE020924-510 B 


Section 2 Configuration 


Module Termination Units (MTU) 


Each MTU is used with certain types of I/O Modules. Refer to Table 2 that shows 
the relationship between MTUs and I/O Modules. Each MTU has two mechanical 
keys that have to be set for the type of I/O module that is installed on it. 


Table 2. MTU Usage and Key Settings 
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Module Termination Units (MTU) 


Table 2. MTU Usage and Key Settings (Continued) 
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Table 2. MTU Usage and Key Settings (Continued) 
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(1) If single Compact MTUs (TU810, TU812 or TU814) are used, refer to the Technical Description 
3BSE050455. 
(2) If the outgoing sensor supplies are not used to feed the sensor in the field, refer to the Technical Description 
3BSE050455. 


(3) TU812 is not recommended due to the maximum rated current. 


Connecting an MTU to the ModuleBus master, cluster modem or to another MTU, 
automatically sets up the address selection of that MTU. There are no jumpers or 
switches that need to be set before installing an I/O module. 
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Section 2 Configuration 


MTUs are placed on the DIN rails, and then connected to the preceding MTU, 
ModuleBus master or cluster modem. Once connected, the MTU is locked in place 
by the bottom latch which also bonds it to the chassis ground. 


I/O Modules 


$800 I/O Modules 


Each I/O module is installed on an MTU. Table 2 shows the MTUs that can be used 
with each I/O module type. I/O modules do not have any jumpers or switches that 
need to be set before installing on an MTU. Refer to Appendix A, Specifications for 
more information. 


1/O modules are installed by aligning the connectors of the MTU and I/O module 
and then pushing the units together. After connected to the MTU, the I/O module is 
then locked in place by the I/O Module Lock/Switch which also activates a switch 
to enable power to the I/O module. 
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The I/O modules are installed directly on the DIN rail and locked with the locking 
screw. The process signal are connected to a pluggable connector on the module. 


There are no jumpers or switches that need to be set. 
The I/O module automatically set up the address for the next I/O module. 


To enable 2- and 3-wire connection to 16 channels DI and DO modules, TU805 is 
used. TU805 is mounted directly on the module. 
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Preventive Maintenance 


For preventive maintenance, refer to S800 I/O Getting Started (3BSE020923*) 
manual. 


Hardware Indicators 


$800 I/O Module LEDs 


Figure 8 shows examples of front panels for different types of I/O modules. 

On the front of all I/O modules, there are at least three LEDs (FAULT, RUN and 
WARNING) indicating the module status. Additionally, some modules have LEDs 
indicating OSP or PRIMARY, see Table 3 and Table 4. 


Each digital channel has one LED indicating the current state (on/off). 
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S800 I/O Module LEDs Section 3 Maintenance 
Table 3. Standard LEDs on S800 I/O Modules 
Marking Color Description 

F (FAULT) Red Fatal internal module error is detected 
(Error State) or I/O module is in any of the 
start-up states (Init State or Not Configured 
State). () 

R (RUN) Green I/O module is running in Operational State. 

W (WARNING) Yellow Internal or external channel error is 
detected, (module continues to run). 

O (OSP) Yellow I/O module is in OSP (Output Set to 
Predetermined) State where the outputs 
are driven to the OSP value. OSP State is 
entered upon demand from the master (e.g. 
Profibus) or automatically due to lack of 
incoming communication. 

PRIM Yellow I/O module is primary within a redundant 

(PRIMARY) pair. (2) 

Channel status __| Yellow (red) Indicates the current state (on/off). On 
some modules this LED also indicates 
channel error (red). 
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(1) The FAULT LED is turned on at power-on and restart. The LED is turned off after the first 
successful access to the module in Not Configured State. If a module with advanced diagnostics 
detects a fatal internal error, it enters Error State and turns on the FAULT LED. 

(2) Ina redundant configuration, the primary I/O module is scanned at the specified cycle time to 
supply input values to the application, while the backup I/O module is scanned at a lower cycle 
for diagnostic purpose. The input values from the backup module are not used by the 


application. 
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S800 I/O Module LEDs 


Table 4. S800 I/O Module LED Indications in Different States 


a Run Fault | Warning; OSP_ | Primary | Channel status 
Init Off On Off Off Off | DI On/oft "), 
DO Off 
Not Flashing/| On/Off | On/Off Off Off | DI On/off ™), 
Configured Off (2) DO Off 
Ready Flashing/ Off On/Off Off Off DI On/Off, 
Off DO Off 
Operational On Off On/Off Off On/Off | On/Off 
OSP On Off On/Off On On/Off | On/Off 
Error Off On On/Off Off Off DI On/Off, 
DO Off 


(1) The DI signal status for module DI830, DI831, DI880, DI885, DP820 is only OFF. 
(2) Will be switched off after the first successful access to the module. 
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Section 3 Maintenance 


Normally when an I/O module has been removed from the configuration, the 
ModuleBus master will do a restart of the module. The module will end up in the 
NOT CONFIGURED state. 
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Figure 8. Examples of S800 I/O Module LED Locations 


AQ810/A0810V2 


Al810 
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S800L I/O Module LED 


Figure 9 shows examples of front panels for different types of I/O modules. On the 
front of each I/O module there is one LED indicating the module status. 


See Table 5 and Table 6 for information on the meaning and indications for these 
modules. 


Each digital channel has one LED indicating current state (on/off). 


Table 5. Standard LED on S800L I/O Modules 


Marking Color Description 


S (Status) Red Fatal internal module error is detected 
(ErrorState) or I/O module is in any of the 
start-up states (Init State or Not Configured 
State). () 


Green I/O module is running in Operational State 
or OSP State. 


(1) The Status LED is indicating red at power-on and restart. The LED is turned off after the first 
successful access to the module in Not Configured State. If a module with advanced diagnostics 
(for example, Al/AO) detects a fatal internal error, it enters Error State and turns on the FAULT 
LED. 


Table 6. S800L I/O Module LED Indications in Different States 


Module state Status Channel status 
Init Red Off 
Not Configured | Red/off 7) Off 
Ready Off DI On/Off, DO Off 
Operational Green On/Off 
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Table 6. S800L I/O Module LED Indications in Different States (Continued) 


Module state Status Channel status 
OSP Green On/Off 
Error Red DI On/Off, DO Off 


(1) Will be switched off after the first successful access to the 


module. 


Normally when an I/O module has been removed from the configuration, the 
ModuleBus master will do a restart of the module. The module will end up in the 
NOT CONFIGURED state. 
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Figure 9. Examples of S8O0L I/O Module LED Locations 
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Error Messages 


Refer the relevant controller manuals. 


Fault Finding and User Repair 
$800 I/O Module Replacement 


General 


All I/O modules can be exchanged online and with the process power supply 
connected, except for relay outputs with normally closed contacts. This is possible 
because the module deactivates when the I/O module lock switch is turned to 
unlock. 
Replacement of an S800 I/O module affects all channels on the module. In some 
A cases, it indirectly affects the outputs through some application function, on 
another module. 


The system software in the ModuleBus master checks automatically that all I/O 
modules function correctly. In the event of module fault, and module exchange, the 
module and associated signals are marked as faulty. 


The system software checks that the module that is inserted is correct. If this is the 
case, the F(ault) LED is turned off, and after the initial configuration, and the R(un) 
LED activated, and the module resumes its normal function. 


The following topics contain general instructions for replacement of modules, and 
Table 7 gives additional information about handling the replacement of individual 
modules. 


Practical Execution 
Before replacing the faulty I/O module: 
1. Refer to S800 I/O Getting Started (3BSE020923*) manual. 


2. As special restrictions apply to each module type, see the descriptions in 
Table 7 for useful information on individual module types. 


3. Check if the new module can be a suitable replacement. 
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To replace the module: 

1. Loosen the module locking. 

Grip the module firmly and extract the module. 
Insert the new module carefully. 


Store extracted modules in envelopes. 


AP YN 


Ensure that the module contacts connect properly with the contacts in the 
MTU, and then lock the module in place. 


The module is initialized automatically by the system, and the F(ault) LED is 
turned off and the R(un) LED is activated. 


6. Perform a function test on the new module. 


Additional Information for Replacement of Individual S800 I/O Modules 


Table 7 lists S800 I/O modules and provides additional information for replacement 
of the modules. 


Table 7. Replacement information for S800 I/O Modules 


Module Type Settings Comments 
Al810, Al815, No settings Replacement with power applied is 
Al820, Al825, possible. 
Al830, Al830A, Turning locking mechanism deactivates the 
Al843, Al845, 
Al880, Al880A, 
Al890, Al895 
Analog Input 
AQ810, AO815, No settings Replacement with power applied is 
AOQ810V2, AO820, possible. 
A0845, AO845A, It may be necessary to set the process 
A0890, AO895 device manually to a safe state before the 
Analog Output module is extracted. 
Turning locking mechanism deactivates the 
module. 
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Table 7. Replacement information for S800 I/O Modules (Continued) 


Module Type Settings Comments 

DI810, DI811, No settings Replacement with power applied is 

DI814, DI820, possible. 

D1821, DI890 Turning locking mechanism deactivates the 

Digital Input module. 

DI825, DI830, No settings Replacement with power applied is 

DI831, DI840, possible. 

DI880, DI885 Turning locking mechanism deactivates the 

Digital Input with module. 

SOE 

DO810, DO814 No settings Replacement with power applied is 

DO815, DO840, possible. 

DO880, DO890 It may be necessary to set the process 

Digital Output device manually to a safe state before the 
module is extracted. 
Turning locking mechanism deactivates the 
module. 
If DO880 is removed from the MTU, the 
connected output is automatically turned to 
safe state (de-energized). 

DO820 No settings Replacement with power applied is 


Digital Output 


possible. 

It may be necessary to set the process 
device manually to a safe state before the 
module is extracted. 

Turning locking mechanism deactivates the 
module. 
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Section 3 Maintenance 


Table 7. Replacement information for S800 I/O Modules (Continued) 


Module Type Settings Comments 
DO821 Digital No settings Replacement with system power applied is 
Output possible. 


Since the module has normally 
closed relay contacts, the field 

power must be removed before 
replacement. 


It may be necessary to set the 
process device manually to a safe 
state before the module is 
extracted. 


Turning locking mechanism 
deactivates the module, that is, the 
relay contacts close. 
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Table 7. Replacement information for S800 I/O Modules (Continued) 


Module Type Settings Comments 
DP820, DP840 No settings Replacement with power applied is 
Pulse Counter possible. 
It may be necessary to set the process 
device manually to a safe state before the 
module is extracted. 
Turning locking mechanism deactivates the 
module. 
TU810/TU810V1, | No settings Cannot be replaced or repaired with power 
TU811/TU811V1, applied. 
TU812/TU812V1, Disconnecting an MTU breaks the 
TU813, ModuleBus communications bus and 
TU814/TU814V1, removes power to the MTUs that follow. 
sl eaade MTUs mounted in the middle (between the 
TU831/TU831V1, 
ModuleBus master, cluster modem and the 
TU833, TU834, 
number 12 MTU) need to have the 
TU835/TU835V1, ; ; . 
preceding or following MTUs moved in 
TUESOTUSSEY ls order to disconnect the ModuleBus 
TU837/TU837V1, 


TU838, TU839, 
TU842, TU843, 
TU844, TU845, 
TU850 MTUs 


connector. 


General 


S800L I/O Module Replacement 


I/O modules can not be replaced online. The power must be switched off to the I/O 
station and the module, before replacing the I/O module. 


A power switch off to an I/O station affects all modules and channels in the 
station. It also sometimes indirectly affects the outputs in other I/O stations 


through some application functions 
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S800L I/O Module Replacement Section 3 Maintenance 


The system software checks that the module that is inserted is correct. If this is the 
case, the color indication on the S(tatus) LED turns from red to no color, and then to 
green, and the module resumes its normal function. 


The following topics contain general instructions for replacement of modules, and 
Table 8 gives additional information about handling the replacement of individual 
modules. 


Practical Execution 
Before replacing the faulty I/O module: 
1. Refer to S800 I/O Getting Started (3BSE020923*). 


2. As special restrictions apply to each module type, see the descriptions in 
Table 8 for useful information on individual module types. 


3. Check if the new module can be a suitable replacement. 
To replace the module: 

Switch off the power to the I/O station. 

Remove the power supply connector from the I/O module. 
Remove the process connector from the I/O module. 
Loosen the module locking. 

Slide the module to the right and extract the module. 
Insert the new module. 


Store extracted modules in envelopes. 


SN Ae YS LY 


Ensure that the module contacts connect properly with the module to the left, 
and lock the module with the locking screw. 


9. Switch on the power to the I/O station. 
10. Connect the power supply to the I/O module. 


11. Connect the process connector to the I/O module. 
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The new module is automatically initialized by the system, and the color of the 
S(tatus) LED turns from red to off, and then to green indicating that the module 
is in normal operation. 


12. Perform a function test on the new module. 


Additional Information for Replacement of Individual S800L I/O Modules 


Table 8 lists S800L I/O modules and provides additional information for 
replacement of the modules. 


Table 8. Replacement information for SSOOL I/O Modules 


Module Type Settings Comments 
Al801, DI801, No settings Switch the power off before replacement. 
DI802, DI803 
AOQ801, DO801, | No settings Switch the power off before replacement. 
DO802 It may be necessary to set the process 


device manually to a safe state before the 
the power switch off. 


TU805 No settings Can be replaced with power applied. It may 
be necessary to set the process device 
manually to a safe state before replacing 
the TU805. 
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General S800 I/O Specifications 


Features 
The following are the general features of S800 I/O modules: 
¢ — 16/8/4/2 channels per I/O module. 
¢ — [Isolation from ground, per channel or group of channels. 
¢ Hot swappable (not valid for S800L). 
¢ Module status LEDs. 
e  Input/output state LEDs (digital I/O modules only). 
¢ Output Set to Predetermined function (output modules only). 
¢ EMC protection. 
e — DIN rail mounting. 
¢ G3 compliant. 
Description 


There are two types of S800 I/O modules: 
° Standard S800 I/O, which is mounted on MTU's. 
° S800L, which is mounted directly on the DIN-rail. 


The two types of S800 I/O modules can co-exist on the same bus. The main 
difference is that the standard $800 I/O is hot swappable, and it offers many type of 
field connection alternatives through the different type of MTUs that are used. 
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Appendix A Specifications 


On the front of all standard $800 I/O modules, there are at least three LEDs (RUN, 
WARNING and FAULT) indicating the module status. Additionally output I/O 
modules have one LED indicating OSP (Output Set to Predetermined) and some 
input modules have one LED indicating PRIMARY. Digital I/O modules have one 
LED per channel indicating the current state (on/off) and pulse counter I/O modules 
have two or more LEDs per channel. S800L I/O module has one dual color LED 
(STATUS) indicating the module status. 


All I/O modules have user parameters that can be configured using the engineering 
tool. 


The reset circuitry keeps the I/O module in Init State until the bus master indicates 
that the Modulebus power supply is valid. In addition, the standard S800 I/O 
modules are kept in Init State until the module locking mechanism (on the MTU) is 
in the locked position. 


All output I/O modules implement the Output Set to Predetermined (OSP) function. 
The outputs of the I/O module are set to a predetermined value, if the OSP- 
watchdog timer expires or if the SetoSPState command is received. 


The watchdog timer is set by the controller (OSP timer) and is used for ModuleBus 
supervision. The watchdog timer is re-triggered every time the correct node address 
is decoded (or broadcast). If the watchdog timer expires or if the SetOSPState 
command is received, the module enters the OSP state and the active outputs (if 
any) are set to their OSP values. The OSP value can be either configured as a 
predefined value or set to use the last good value sent. 


The output values are kept as long as the module stays in the OSP state. To change 
the outputs, the module first has to leave this state. When re-entering Operational 
State, the outputs are still kept with their OSP value until new valid values are 
written. 
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Technical Data 


Table 9. Technical data of S800 I/O modules 


Feature 


Data 


G3 compliant") 


According to ISA-S71.04 


Maximum ambient temperature 


55/40°C (131/104°F)) 


Equipment class 


Class | according to IEC 61140 
(earth protected) 


Protection rating 


IP20 according to IEC 60529 


Width S800: 45 mm (1.77") 
S800: 86.1 mm (3.4") 
Depth S800: 102 mm (3.8"), 111 mm 
(4.2") including connector 
S800L: 58.5 mm (2.3") 
Height S800: 119 mm (4.7") 
S800L: 110 mm (4.33") 
Weight S800: 0.2 kg (0.44 Ibs.) 


S800L: 0.24 kg (0.53 Ibs.) 


(1) Following S800 units are G2 compliant - SD821, SD822, SD823, SD831, SD832, 
SD833, SD834, SS822, SS832, TB811 and C1830. G3 compliant versions of SD822 
and SS822 are also available (refer to SD822Z and SS822Z). 

(2) 40°C (104°F) applies to compact MTUs with I/O modules or S800L modules 


mounted on vertical DIN rail. 
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Al801 Analog Input Module, 0(4)...20 mA 


Features 


8 channels for 0...20 mA, 
4...20 mA d.c., single ended 
unipolar inputs. 


1 group of 8 channels isolated 
from ground. 


12 Bit resolution. 


Input shunt resistors protected 
to 30 V by PTC resistor. 


Analog inputs are short circuit 
secured to ZP or +24 V. 


The input withstand HART 
communication. 


Process and power 
connections via detachable 
connectors. 


Description 


The AI801 Analog Input Module 
has 8 channels for current input. 


The current input is able to handle 
a short circuit to the transmitter 
supply at least 30 V d.c without damage. Current limiting is performed with a PTC 
resistor. The input resistance of the current input is 250 ohm, PTC included. 
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The module distributes the external transmitter supply to each channel. This adds a 
simple connection to distribute the supply to 2-wire transmitters. There are no 
current limiting on the transmitter power terminals. All eight channels are isolated 
from the ModuleBus in one group. Power to the input stages is converted from the 
external 24 V. 


Technical Data 


Table 10. AISO1 Analog Input Module Specifications at 25°C 


Feature neat 
Analog Input Module 
Number of channels 8 
Type of input Unipolar single ended 
Measurement range 0...20 mA, 4... 20 mA“) 
Under/over range -0% /+15% 
Input impedance (at current input) 2230 Q, 270 2 
(including PTC) 
Maximum field cable length 600 meters, (656 yd.) 
Voltage input, maximum non-destructive | 30 V d.c. 
NMRR, 50 Hz, 60 Hz >40 dB 
Error Max. 0.1% 
Resolution 12 bit 
Temperature drift Typ. 50 ppm/° C 
Max. 80 ppm/° C 

Update cycle time 1ms 
Current consumption 24 V (process 30 mA 


power supply, UPx) 


Current consumption 5 V (Modulebus) |70mA 


Power dissipation 1.1W 
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Table 10. AISO1 Analog Input Module Specifications at 25° C (Continued) 


Feature aie 
Analog Input Module 
Input filter cut off frequency 3.5Hz 
Second order filter 
Input filter (rise time 0-90%) 140 ms 


Isolation 


Groupwise isolated from ground 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Acceptable wire sizes 


Solid: 0.05-2.5mm?, 30-12 AWG 
Stranded: 0.05-1.5mm?2, 30-12 AWG 
Recommended torque: 0.5-0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) 4...20 mA handled by the FCI or controller 
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Block Diagram AI801 


Figure 10. AISOI Block Diagram 
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Al801 Analog Input Module, 0(4)...20 mA 


EM 


® STATUS 
Pos 
"1+ 
ul LP 
2+ Block , 
Zl LP ™ C 
Mux MBI 
| # 
5VS 
BV! 
| OV 
a | LP Power_ok 
8+ 
m:] LP 
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Process Connections 


Table 11. AI801 Process Connections 


Appendix A Specifications 


Process Connection Lease 
Ch1, L1+ 1+ 
Ch1, Current Input 11 
Ch 2, L1+ 2+ 
Ch 2, Current Input 2l 
Ch 3, L1+ 3+ 
Ch 3, Current Input 3l 
Ch 4, L1+ 4+ 
Ch 4, Current Input Al 
Ch 5, L2+ 5+ 
Ch 5, Current Input 5l 
Ch 6, L2+ 6+ 
Ch 6, Current Input 6l 
Ch 7, L2+ 7+ 
Ch 7, Current Input 7I 
Ch 8, L2+ 8+ 
Ch 8, Current Input 8l 
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Figure 11 shows the process connections for the AI801. 


Al801 Analog Input Module, 0(4)...20 mA 


Process , 
L1+ 
/ '0-20mA Chi 
' L1+ 
j 0 - 20mA Ch2 
L1+ 
j 0-20mA  Ch3 
L1+ 
) '0-20mA = Ch4 
L2+ 
j 0-20mA = Ch5 
L2+ 
j 0-20mA — Ch6 
L2+ 
j | ~\0- 20mA Ch7 
/ /\ 0-20mA__Ch8 
+24v 
Ov 
Chx | = Current Input ' . 


Figure 11, AISOI Process Connections 
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V 


Features 


8 channels for 0...20 mA, 4...20 mA, 0...10 V 
or 2...10 V d.c., single ended unipolar inputs. 


1 group of 8 channels isolated from ground. 
12 Bit resolution. 


Input shunt resistors protected to 30 V by PTC 
resistor. 


Analog inputs are short circuit secured to ZP or +24 
V. 


The input withstand HART communication. 


Description 


The AI810 Analog Input Module has 8 channels. Each 
channel can be either a voltage or current input. 


The current input is able to handle a short circuit to the 
transmitter supply at least 30 V d.c without damage. 
Current limiting is performed with a PTC resistor. The 
input resistance of the current input is 250 ohm, PTC 
included. 


The voltage input is able to withstand an over or undervoltage of at least 30 V d.c. 
Input resistance is 290k ohm. 


Transmitter supply can be connected to L1+, L1- and/or L2+, L2-. 
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The module distributes the external transmitter supply to each channel. This adds a 
simple connection to distribute the supply to 2- or 3-wire transmitters. There are no 
current limiting on the transmitter power terminals. Fused MTUs TU830, TU835 
and TU838 provides groupwise and channelwise fusing. TU850 provides 
channelwise current limitation on transmitter power terminals. 


All eight channels are isolated from the ModuleBus in one group. Power to the input 
stages is converted from the 24 V on the ModuleBus. 


Nine different types of MTUs can be used. The TU830/TU833 Extended MTU 
enables nine wire connection to the devices without additional terminals. The 
TU810 (or TU814) Compact MTU has terminals for 24 V process voltage inputs, 
but requires external terminals for distribution of 24 V power supply to the field 
devices. TU818 provides connection to 2-wire sensors without external marshaling. 
The extended MTU, TU835, and TU838 provides a fuse (3 A max.) per channel for 
the outgoing transmitter supply. The TU812 Compact MTU has a D-Sub 25 pin 
(male) connector for connection to the process. TU850 provides one disconnectable 
PTC fused sensor/transmitter power outlet terminal per channel. 
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Technical Data 


Appendix A Specifications 


Table 12. AI810 Analog Input Module Specifications at 25° C 


Feature 


Al810 
Analog Input Module 


Number of channels 


8 


Type of input 


Unipolar single ended 


Measurement range 


0...20 mA, 0...10 V, 
4...20 mA"), 2... 10 v 1) 


Under/over range -5% /+15% 

Input impedance (voltage input) 290k ohm 

Input impedance (current input) 230....275 ohm 
Maximum field cable length 600 meters, (656 yd.) 
Voltage input, maximum non-destructive | 30 V d.c. 

NMRR, 50 Hz, 60 Hz >40 dB 

Error Max. 0.1% 
Resolution 12 bit 


Temperature drift Current 


Typ. 50 ppm/°C 
Max. 80 ppm/° C 


Temperature drift Voltage 


Typ. 70 ppm/° C 
Max. 100 ppm/°C 


Update cycle time 8 ms 

Current consumption 24 V (Modulebus) | 40 mA 
Current consumption 5 V (Modulebus) |70mA 
Power dissipation 1.5W 


Voltage supervision 


Internal power supply 


Fusing of transmitter supply 


on MTU (TU830 max 1 AT per group) 


3BSE020924-510 B 


Appendix A Specifications AI810 Analog Input Module, 0(4)...20 mA, O(2)...10 V 


Table 12. AI8S10 Analog Input Module Specifications at 25° C (Continued) 


Feature nlet0 
Analog Input Module 
Sensor power distribution Max 1 A per connection 
Input filter (rise time 0-90%) 140 ms 
Isolation Groupwise isolated from ground 
Module termination units TU810, TU812, TU814, TU818, TU830, 
TU833, TU835, TU838 or TU850 

MTU keying code AE 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Handled by the FCI or controller. 
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Block Diagram Al810 


Appendix A Specifications 


@ FAULT aN 
RUN 
® WARNING 
"L14 : . : 
ZP 
‘L14 Pos 
L_nU? 
/ Hi LP 1 
ZP 
e Block 
'LA+ ()\ ! 
14U Mux 
idl ve F FCI 
ZP é (fel 
T 5VS 
| 5V 
| OV 
'L2+ L ji 
isU Power_ok 
151 LP : 2 
'ZP 
° +UPInt +24V 
ZP 
“ae -UPInt OV24V ' 
18| LP 
'ZP NY 
@ 
'L2+ 
zp _¢ o—e 
EM 44 


Figure 12. AI810 Block Diagram 
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Al810 Analog Input Module, 0(4)...20 mA, O(2)...10 V 


Table 13. AI810 Process Connections 


TU812 
Process TU81O | D-Sub 25 | tygig | TU830/ | Tys35 | TUsss | TUB5o 
Connection (or 1 4) mals Terminal TUBS Terminal | Terminal | Terminal 
Terminal coniee lor Terminal 
+24 V d.c. L1+ (2) 1,14 L1+(2) |L1+(2) jL1+(2) [L1+(2) |L1+ (2) 
0V d.c. (ZP) L1- 2,15 Lie @): |i) 2) eee) |e @ 
Ch1, L1+ - - C1, A1 B1, B2 11(F1) |A1(F1) |A1, A2 
Ch1, Voltage Input | C1 3 D1 C1 - B1 Bi 
Ch1, Current Input | B1 16 B1 C2 12 B2 B2 
Ch1, Return (ZP) |A1 - - Al, A2 - A2 - 
Ch 2, L1+ . - C2,A2 |B3,B4 /21(F2) |A3(F2) |A3, A4 
Ch 2, Voltage Input | C2 4 D2 C3 - B3 B3 
Ch 2, Current Input | B2 17 B2 C4 22 B4 B4 
Ch 2, Return (ZP) |A2 - - A3, A4 - A4 - 
Ch 3, L1+ - - C3,A3  |B5, B6 31 (F3) |A5(F3) |A5, A6 
Ch 3, Voltage Input | C3 5 D3 C5 - B5 B5 
Ch 3, Current Input | B3 18 B3 C6 32 B6 B6 
Ch 3, Return (ZP) |A3 - - A5, A6 - A6 - 
Ch 4, L1+ - - C4,A4_ |B7,B8 41 (F4) |A7(F4) |A7, A8 
Ch 4, Voltage Input | C4 6 D4 C7 - B7 B7 
Ch 4, Current Input | B4 19 B4 C8 42 B8 B8 
Ch 4, Return (ZP) |A4 - - A7, A& - A8 - 
Ch 5, L2+ : : C5,A5 |B9,B10 |51(F5) |A9(F5) |A9, A10 
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Table 13. AI810 Process Connections (Continued) 


TU812 
Process TU810 =| D-Sub 25 | tygig | TU830’ | tyg35 | Tus3ss | TUs50 
Connection (or TUS14) male Terminal UGS : Terminal | Terminal | Terminal 
Terminal cs al Terminal 

Ch 5, Voltage Input | C5 7 D5 cg - B9 B9 
Ch 5, Current Input | B5 20 B5 C10 52 B10 B10 
Ch 5, Return (ZP) |A5 - - A9,A10 |- A10 - 
Ch 6, L2+ - - C6,A6 |B11,B12 |61(F6) |A11 (F6) |A11, A12 
Ch 6, Voltage Input | C6 8 D6 C11 - Bi1 Bi1 
Ch 6, Current Input | B6 21 B6 C12 62 B12 Bi2 
Ch 6, Return (ZP) |A6 - - A11, A12 |- A12 - 
Ch 7, L2+ . - C7,A7_ |B13,B14 |71 (F7) |A13 (F7) |A13, A14 
Ch 7, Voltage Input | C7 9 D7 C13 - B13 B13 
Ch 7, Current Input | B7 22 B7 C14 72 B14 B14 
Ch 7, Return (ZP) |A7 - A13, A14 | - A14 - 
Ch 8, L2+ : - C8,A8 |B15,B16 |81(F8) |A15(F8) |A15, A16 
Ch 8, Voltage Input | C8 10 D8 C15 - B15 B15 
Ch 8, Current Input | B8 23 B8 C16 82 B16 Bi6 
Ch 8, Return (ZP) |A8 - - A15, A16 |- A16 - 
+24 V d.c. L2+ (2) 11,24 L2+ (2) |L2+(2) |L2+(2) |L2+(2) |L2+ (2) 
0 V dic. (ZP) L2- 12, 25 L2-(2) | L2- (2) L2-(2) |L2-(2) |L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 13 shows the process connections for the Analog Input Module AI810 when 
installed on a TU830 Extended MTU. 


” Process TU830/TU833 
+24v Lax 6.3A * 
Pwr. PLi+ 
Source Ov gible TUS? — ¢ 
Lt- 
Se L1+ B1,B2 
Ci 
'4-20mA Chi! 
| Ai AZ t 
2 - Wire L1 
XMTRs __B3.84 
4-20mA  Ch21/1e4 
A3.A4 4 
B5,B6 
. 0 - 10V Ch3 V C5 
ZP__[[A5,A6 ue 
4- Wire 
B7.B 
XMTRs 0-20mA_ Ch4l (4G7 8 
: oe 
| zp A7,A8 
L2+ | |B9,B10 
C9 ; 
0-20mA  Ch5! | 1CTO 
ZP A9,A10 ‘ 
L2+ B11.B12 
/ 4 -20mA Sle C12 a 
3 - Wire fate + 
XMTRs L2+ | |B13,B14 
0- 10V Ch7 V/ [C13 
C14 ! 
ZP A13.A14 i 
L2+ | [B15,B16 
'0-10V Ch8 V|_|C15 ; 
Ci6 
ZP Ai5,AT6 4 
+24v L2+ pial 
2+ 
Chx V = Voltage Input Ov L2- Fuse 
Le : 


Chx | = Current Input | = r 


* Max 1 AT in combination with Al810 = 


Figure 13. AI810 with TU830 Extended MTU Process Connections 


3BSE020924-510 B 77 


Al810 Analog Input Module, 0(4)...20 mA, O(2)...10 V Appendix A Specifications 


Figure 14 shows the process connections for the AI810 when installed on a TU810 


or TU814 Compact MTU. 
: : : : Process i TU810 
: (or TU814) ‘ 
1 +24V Li+ 1 
Pwr. Tie 
Sup. ov L1- 
° C1 
4-20mA Chi 1 {7B 
Al ‘ 
[Wee Taupe C2 1 
/ 4-20mA | Ch21 | |B2 
A2 
0 - 10V Ch3 Vi | C3 
B3 
ZP A3 
0 - 10V Ch4 Vj [C4 
Ba ; 
ZP A4 
C5 1 
0-20mA|  Ch51//B5 
ZP AS 
C6 
4-20mA) Ché! [186 
f ZP A6 i 
|____@ 
0 -10V Ch7 V/ | C7 
i B7 ; 
ZP AT 
10-10V Ch8 V} | C8 1 
B8 
ZP A8 
L2+ 
Pwr. [24v TL2+ 
Chx V = Voltage Input ,| Sup. ov L2- 1 
Chx | = Current Input 


Figure 14. AIS10 with TU810 or TUS14 Compact MTU Process Connections 


78 3BSE020924-510 B 


Appendix A Specifications Al810 Analog Input Module, 0(4)...20 mA, O(2)...10 V 


Figure 15 shows the process connections for the AI810 when installed on a TU835 


Extended MTU. 
: : : : Process 
+24v 
' Ov ' 
Li+ 


4-20mA| Chil 


Li+ 
'4-20mA| Ch2| 


L1+ 
Ch3 | 


L1+ 
(4)-20mA_ — Ch4 1 


fo) 


L2+ 


'4-20mA __Ch51 


hh 


XMTRs L2+ 
|__ 4-20mA __Ché| 


L2+ 
Ch7 | 


° 
L— 
ce 
nN 
° 
3 
> 


(4) -20mA|__Ch8 | 


ae 
4 = 
eo 
oo. 

e@ 


+24v 


Ov 


Chx | = Current Input 


Figure 15. AIS10 with TU835 Extended MTU Process Connections 
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Figure 16 shows the process connections for the AI810 when installed on a TU838 


Extended MTU. 
: : : : : Process : TU838 : 
i +24v Li+ ' 
Pwr. for ? 
Source | Ov ott: + e | 
L1+ At 6 
4-20mA h1 | | [B2 
Cc BS { 
2 - Wire F2 
XMTRs Lis Ag @ 
| ee Ch2 1 [1B4 
4 - 20mA Rat Ft 
F3 
1 A5 é i 
0-10V Ch3 V{{B5 
BG 
zPp__||A6 + 
4 - Wire F4 
XMTRs ae 
_0-20mA__Ch41 [BS ; 
ZP__|[A8 t 
L2+ | |A9 F5 
; B9 1 
0 - 20mA Ch5 | [ [B10 
zP__|[A10 ‘ 
Lo+ | |Ai1 ,-F6 
Bt ° 
4-20mA__Ch61 | [BT2 
3 - Wire : 2p | Ale g 
XMTRs L2+ Ai3 6 
0-10V Ch7 V| [B13 
7 _ 1 
ZP 14 
La, [Ais S|? 
10-10V Chg V| |B15 i 
Bi6 
zP__[AT6 + 
+24v L2+ 
Pes . 
Chx V = Voltage Input Ov L2- 
Chx | = Current Input ' ?L5- ; t 


Figure 16. AIS10 with TU838 Extended MTU Process Connections 
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Figure 17 shows the process connections for the AI810 when installed on a TU850 
Extended MTU. 


Process 


an 


4- Wire 
XMTRs 0 (4) - 20mA : 
_4-20mA 
2- Wire 
XMTRs : " 
___ 4 -20mA 
3- Wire 
XMTRs 0 (4) - 20mA 1 


<x Ff 
x 4 
4 = 
eo 
oO] 
3 
< 
@ 


Chx | = Current Input 


Figure 17. AIS10 with TU850 Extended MTU Process Connections 
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Figure 18 shows the process connections for the AI810 when installed on a TU812 


Compact MTU. 
[ Tusi20 7 : - : 
om ee UP] +24V 
We 4 \uP1 | 
| een 
15 15|ZP1 ; 
(35) + {3is1_ Chiv A 
16 j6ls2_ chit | | | 
\4-' | _.4'53  Ch2V A 
ilies e j7/s4 Ch2 | (| 
De 22.85  Ch3V 
18) | J8's6 Ch3 | 
Process Ge .6\S7 Ch4 V 
Connection io fica cha! ' 
—— m= 
Le ~f1s9_ Ch5V | 
= 20-, , 20,510 Ch5! 
Be ~81S11__Ché V ; 
2i_; | 2112 Chél 
oe 91813 Ch7 V : ! 
22_' ‘_22'S14 Ch7I | 
10:2 Jolsis Ch8v ; 
23- | _ 23516 Ch8! fl 
tae di!upe +24v 
a 7 4 
| @ were 
25 25 a 
13-, | {sey EM 
Chx V = Voltage Input - I ~ — - 


Chx | = Current Input = 


Figure 18. AIS10 with TU812 Compact MTU Process Connections 
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Al810 Analog Input Module, 0(4)...20 mA, O(2)...10 V 


Figure 19 shows the process connections for the Analog Input Module AI810 when 
installed on a TU818 Compact MTU. 
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Figure 19. AI810 with TU818 Compact MTU Process Connections 
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Features 


° 8 channels for 0...20 mA, 4...20 mA, 0...5 V 
or 1...5 V d.c., single ended unipolar inputs. 


¢ 1 group of 8 channels isolated from ground. 
¢ 12 Bit resolution. 


¢ Current limited transmitter supply per 
channel. 


¢ HART pass-through communication. 


Description 


The AI815 Analog Input Module has 8 channels. 
The modules can be configured for voltage or 
current inputs. Current and voltage signals 
cannot be mixed on the same I/O module. 


The voltage and current input is able to withstand 
an overvoltage or undervoltage of at least 11 V 
d.c. The input resistance for voltage input is 
greater than 10 M ohm, and the input resistance 
for current input is 250 ohm. 


The module distributes the external HART 
compatible transmitter supply to each channel. 
This adds a simple connection to distribute the 
supply to 2-wire or 3-wire transmitters. The 
transmitter power is supervised and current 
limited. 


Appendix A Specifications 


If an external power supply is used for feeding HART transmitters, the power 


supply must be HART compatible. 
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The module performs self-diagnostic cyclically. Module diagnostics include: 


e — External power supply, Transmitter power and External shunt error. Error in 
these are reported as External channel error. 


e Analog Read Back, Reference Voltage, Internal Power Supply, Checksum, 
Watchdog and Memory. Error in these are reported as Module Error. 


All the eight channels are isolated from the ModuleBus in one group. The power to 
the input stages is converted from the 24 V supply on the ModuleBus. 


The module has HART pass-through functionality. Only point-to-point 
communication is supported. 


Eight different types of MTUs can be used. The TU830/TU833 Extended MTU 
enables three wire connection to the devices without additional terminals. The 
TU810 (or TU814) Compact MTU has terminals for 24 V process voltage inputs, 
but requires external terminals for distribution of 24 V power supply to the field 
devices. The extended MTU, TU835, and TU838 provides a fuse (3 A max) per 
channel for the outgoing transmitter supply. TU818 Compact MTU provides 
connection to 2-wire transmitters without external marshaling. The TU812 Compact 
MTU has a D-Sub 25 pin (male) connector for connection to the process. 


Shielded field cables for process connections are required, if HART is used. 


The parameter Shunt mode should be set to Internal shunt when current input is 
required and set to External shunt when voltage input is required. 
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Appendix A Specifications 


Table 14. AI815 Analog Input Module Specifications at 25° C 


Feature 


Al815 Analog Input Module 


Number of channels 


8 


Type of input 


Unipolar single ended 


Measurement range 


0...20 mA, 0...5 V, 
4...20 mA, 1... 5V 


Over range +15% 
Input impedance (at voltage input) 10 MQ 
Input impedance (at current input) 250 Q 


(including PTC) 


Maximum field cable length 


600 meters, (656 yd.) 


Voltage input, maximum non- 11 Vdc. 
destructive 

NMRR, 50 Hz, 60 Hz > 40 dB 
Error Max. 0.1% 
Resolution 12 bit 


Temperature drift 


Max. 50 ppm/° C 


Update cycle time 10 ms 
Current consumption 24 V 50 mA 
(Modulebus) 

Current consumption 5 V (Modulebus) | 100 mA 


Current consumption 24 V (process 
power supply, UPx) 


339 mA (max) (22 mA + transmitter 
current * 1.32) 
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Al815 Analog Input Module 


Table 14. AI8SI5 Analog Input Module Specifications at 25° C (Continued) 


Feature 


Al815 Analog Input Module 


Power dissipation 


3.5 W 


Transmitter supply: 


HART compatible 
Voltage: 24 V @ 23 mA 
Current: 30 mA + - 10%") 


Supervision 


Module error, if: analog read back, 
reference voltage, internal power supply, 
checksum, watchdog and memory error 


External channel error, if: external power 
supply low, transmitter power error 


Input filter (rise time 0-90%) 


290 ms 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU810, TU812, TU814, TU818, TU830, 
TU833, TU835 or TU838 


MTU keying code CC 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) If the transmitter need more current to start up, use external power for the transmitter 
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Block Diagram AI815 


= F @— 
ZP 
VA ‘ 
' U1 T| 24v 
G \ 
WA on, 
‘MU LP 
HI 
CPU 
L MBI 


U Tl 24Vv 
1 4 | \ Mux 


ao 
Cc 
5 
LLL 
> 
+E 


ZP 
Mux HART 
<> 


LLL 
= 
fe) 
Q 
(0) 
3 


Figure 20. AI815 Block Diagram 
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Process Connections 


Al815 Analog Input Module 


With HART signals, shielded cables should be used for current process connections. 


Table 15. AI815 Process Connections 


Process TUBIO | TU812D-Sub | tygig | TU830/ | tyg35 | TUs38 
Connection (orTuet®) eo male Terminal TUES? Terminal | Terminal 
Terminal | Connector ) Terminal 
+24 V d.c. L1+ (2) 1,14 Li+(2) |L1+(2) |L1+(2) |L1+4 (2) 
0 V d.c. (ZP) L1- 2,15 L1- (2) L1- (2) L1- (2) L1- (2) 
U1 - - C1 B1 11(F1)  |A1 (F1) 
Ch1, Voltage Input | C1 3 D1 C1 - B1 
Ch1, Current Input | B1 16 Bi C2 12 B2 
Ch1, Return (ZP) |At1 - - Al, A2 - A2 
U2 - - C2 B3 21 (F2) |A8 (F2) 
Ch 2, Voltage Input | C2 4 D2 C3 - B3 
Ch 2, Current Input | B2 17 B2 C4 22 B4 
Ch 2, Return (ZP) |A2 - - A3, A4 - A4 
U3 - - C3 B5 31 (F3) | A5 (F3) 
Ch 3, Voltage Input | C3 5 D3 C5 - B5 
Ch 3, Current Input | B3 18 B3 C6 32 B6 
Ch 3, Return (ZP) |A3 - - A5, A6 - A6 
U4 - - C4 B7 41 (F4)  |A7 (F4) 
Ch 4, Voltage Input | C4 6 D4 C7 - B7 
Ch 4, Current Input | B4 19 B4 C8 42 B8 
Ch 4, Return (ZP) |A4 - - A7, A8& - A8 
U5 - - C5 B9 51 (F5) | A9 (F5) 
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Table 15. AI815 Process Connections (Continued) 


Appendix A Specifications 


Process TUBIO | TU8I2D-Sub | tygig | TU830! | tus35 | TuUsss 
Connection (or TUSTA) ao male Terminal TUES Terminal | Terminal 
Terminal | Connector “) Terminal 
Ch 5, Voltage Input | C5 7 D5 cg - B9 
Ch 5, Current Input | B5 20 B5 C10 52 B10 
Ch 5, Return (ZP) |A5 - - A9, A10 |- A10 
U6 - - C6 B11 61 (F6) |A11 (F6) 
Ch 6, Voltage Input | C6 8 D6 Ci1 - Bit 
Ch 6, Current Input | B6 21 B6 C12 62 B12 
Ch 6, Return (ZP) |A6 - - A11, A12 |- A12 
U7 - - C7 B13 71 (F7) |A13 (F7) 
Ch 7, Voltage Input | C7 9 D7 C13 - B13 
Ch 7, Current Input | B7 22 B7 C14 72 B14 
Ch 7, Return (ZP) |A7 - A13, A14 |- A14 
U8 - - C8 B15 81 (F8) |A15 (F8) 
Ch 8, Voltage Input | C8 10 D8 C15 - B15 
Ch 8, Current Input | B8 23 B8 C16 82 B16 
Ch 8, Return (ZP) |A8 - - A15, A16 |- A16 
+24 V d.c. L2+ (2) 11, 24 L2+(2) |L2+(2) |L2+(2) |L2+ (2) 
0 V d.c. (ZP) L2- 12, 25 L2- (2) L2- (2) L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 21 shows the process connections for the Analog Input Module AI815 when 
installed on a TU830/TU833 Extended MTU. 


” Process TU830/TU833_ 
soay WI i4a O94 
Pwr. Pot+ 
Source Ov ei - Fuse 
1 i; 1 
Ci 
4-20mA Chi 1 [ [C2 
AT,AZ é ' 
2 - Wire 
XMTRs ve 1 1B3 
4 -20mA Ch2 | [| [C4 
A3,A4 ¢ 
, B5 \ 
0 -5V Ch3 V{_ [C5 
| C6 
ZP A5,A6 é 
4 - Wire B7 
XMTRs 0-20mA _Ch41 [G7 
i C8 ‘ 
ZP_—TA7,A8 t 
Current and U5 B9 
Voltage signals ; ce ‘ 
cannot be mixed J 0-20mA__ Ch51 
at the same cai AYAIO e 
module ! U6 B11 i 
a 
4-2 Ch6 | 
mA Cre ate 
3 - Wire : e ' 
XMTRs U7 B13 
0-5V Ch7 V/ [C13 
; C14 i 
ZP ATS, AT4 
U8 B15 
10-5V Ch8 V| |C15 ' 
Ci6 
ZP A15,A16 ¢ 
' 6.3A i 
+24v L2+ 
L2+ 
Chx V = Voltage Input Ov L2- Fuse 


Chx | = Current Input ' iL2- r 


Figure 21. AIS1I5 with TU830/TU833 Extended MTU Process Connections 
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Figure 22 shows the process connections for the Analog Input Module AI815 when 
installed on a TU835 Extended MTU. 


: : : : Process Ho TU835 : 
1 1 1 
Fn=100mA 
+24V Li+ 
; ov HE] ! 
PLT- 
; X12 Fi i 
L1+ 11 é 
/ 4-20mA_ Chi 1| |12 
F2 
Li+ | [21 4 
'4-20mA___Ch21| |22 
F3 
Lit 31 é ' 
4-20mA Ch3 | | [32 
F4 ; 
; Li+ | |44 
J 4-20mA Ch4 1 | |42 ‘ 
‘ F5 
L2+ 51 
) 14-20mA __Ch51| {52 
F6 
( L2+ | |61 4 ; 
4-20mA Ch6 | | |62 
F7 
' L2+ 71 é 
y 4-20mA_— Ch71| [72 1 
‘ F8 
L2+ | |81 é 
y _4-20mA__Ch8 1 | |82 
X13 \ 
+24V L2+ é 
' 2+ 
Chx | = Current Input ov Lo- 


Figure 22. AI815 with TU835 Extended MTU Process Connections 
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Figure 23 shows the process connections for the Analog Input Module AI815 when 
installed on a TU838 Extended MTU. 


Process 


! +24V ' 
Pwr. 
Source OV 
Li+ 
| 4-20mA Chi I 
2 - Wire Lt+ 


14-20mA___Ch21 


'0-5V Ch3 V 


Current and | 


Voltage signals : J | zp 1 
ie nixed 4 - Wire 1 
chee ee 
adile | | 0 - 20mA Ch | 
L2+ 
,0-20mA _Ch51 
ZP 
L2+ ' 
4-20mA__Chél 
3 - Wire ZP ; 
XMTRs ! L2+ 
0-5V Ch7 V 
i ZP 
L2+ 
0-5V Ch8 V i 
Zp 
Chx V = Voltage Input , ae 
Chx | = Current Input ov 


Figure 23. AI815 with TU838 Extended MTU Process Connections 
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Figure 24 shows the process connections for the Analog Input Module AI815 when 
installed on a TU810 or TU814 Compact MTU. 


Process 


TU810 
; (or TU814) ; 
' +24V Li+ 1 
Pwr. | Lit 
Sup. ov L1- ‘ 
? C1 
4-20mA Chi 1/ {Bi 
Al 4 ; 
i ° C2 ; 
4 - 20mA Ch2 1 | [B2 
Re 6 
f pa i 
0 -5V Ch3 Vi | C3 
B3 
ZP A3 ¢ 
Current and 
Voltage signals 0-5V ? chav |c4 
cannot be mixed ; B4 ; 
at the same ZP A4 pi 
module 
ry C5 
0-20mA Ch5 1 | [BS 
ZP AS e 
C6 
4-20mA ?_Ché! [1 B6 
Aj ZP A6 4 : 
@ 
0-5V Ch7 V! | C7 
7 B7 i 
ZP AT 4 
1 0-5V Ch8 V} | C8 : 
B8 
ZP A8 4 
L2+ ; 
PL2+ 
Chx V = Voltage Input 1 L2- e i 
Chx | = Current Input | 


Figure 24. AI815 with TU&S10 or TU814 Compact MTU Process Connections 
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Figure 25 shows the process connections for the Analog Input Module AI815 when 
installed on a TU812 Compact MTU. 


; [ Tusi20 
 @ Use 
14 j4 UP1 
| 2 eae 
ice 15|zP1 
13-' }_.3'S1 ChivV a 
16 jels2_ chil | || 
14-' | _(4'83_ Ch2V a 
le j7!s4__Ch2 | 5 
| 2 Geen 
18 isisé_Ch3 | : 
Process 6e ~6)S7_  Ch4 V | 
Connection ' 
q9- = jg $8 Ch4 | 
ibe -1\s9__Cchsv_ 
> 20-, | _20,S10 Ch5! 
ble .8|S11_Ché Vv 
Current and Voltage 
signals cannot 21-) + _g1S12_ Ché6! 
be mixed at the 9 9/S13. Ch7V i ' 
same module ef 
| Beard | 
10- jolsi5 chs v z 
23-,  _23.S16 Ch8l 7 
ne jilupe +24v7 
a | Burd : ZP 
ies 12 zP2 ov 
25 25 = 
13-, ,_J3—N EM 
Chx V = Voltage Input - i = , - = - - - 


Chx | = Current Input = 


Figure 25. AI815 with TU812 Compact MTU Process Connections 
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Al820 Differential Analog Input Module, 
+/- 20 mA, +/- 10 V, +/- 5 V (4...20 mA, 2...10 V, 1...5 V) 


Features 


° 4 channels for -20...+20 mA, 0...20 mA, 
4,..20 mA, -10...+10 V, 0...10 V, 2...10 V, - 
5...45 V, 0...5 V, 1...5 V d.c. bipolar 
differential inputs. 


¢ One group of 4 channels isolated from 
ground. 


¢ 14 Bit resolution plus sign. 
e Input shunt resistors protected to 30 V d.c. 


e The input withstand HART communication. 


Description 


The AI820 Analog Input Module has 4 
differential, bipolar current/voltage inputs. Each 
channel can be either a voltage or current input. 


The current inputs can withstand an accidental 
maximum normal mode 30 V d.c. connection. To 
protect the current input circuit against 
dangerous input levels, that is, by accidentally 
connecting a 24 V source, the resistor rating of 
the 250Q current sense resistors is about 5 Watts. 
This is intended only to temporarily protect one 
channel at a time. 


The module distributes the external transmitter 

supply to each channel. This adds a simple connection (with extended MTUs) to 
distribute the supply to external 2 wire transmitters. There is no current limiting on 
the transmitter power terminals. 


All 4 channels are isolated from the ModuleBus in one group. Power to the input 
stages is converted from the 24 V on the ModuleBus. 
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Four different types of MTUs can be used. The TU830 Extended MTU enables 
three wire connection to the devices without additional terminals. The TU810 (or 
TU814) Compact MTU has terminals for 24 V process voltage inputs, but requires 
external terminals for distribution of 24 V power supply to the field devices. The 
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the 


process. 


Technical Data 


Table 16. AI820 Differential Analog Input Module Specifications at 25°C 


Feature 


Al820 
Analog Input Module 


Number of channels 


4 


Type of input 


Bipolar differential 


Measurement ranges (nominal) 


-20...+20 mA, 0...20 mA, 
4...20 mA 1), -10...410 V, 0...10 V, 2...10 
V 1) 5.45 V, 0...5 V, 1...5V dc. 


Over/under range 


+15% 


Input impedance (at voltage input) 


200kQ + —25% Common mode 
800kQ + —25% Normal mode 


Input impedance (at current input) 250 Q 

Maximum field cable length 600 meters, (656 yd.) 
Max. Differential d.c. input (Fault) 30 V 

Common mode voltage input 50 V d.c. 

CMRR, 50 Hz, 60 Hz 80 dB (>60 dB d.c.) 
NMRR, 50 Hz, 60 Hz 33 dB 

Error Max. 0,1% 
Resolution 14 bit plus sign 
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Table 16. AI820 Differential Analog Input Module Specifications at 25°C 
(Continued) 


Feature 


Al820 
Analog Input Module 


Temperature drift, Current 


Max.50 ppm/? C 


Temperature drift, Voltage Max.70 ppm/° C 
Update cycle time (all four channels) <26 ms 

Current consumption 24 V (Modulebus) | 70 mA 

Current consumption 5 V (Modulebus) |80mA 

Power dissipation 1.7W 


Voltage supervision 


Internal process supply 


Input filter (rise time) 


40 ms 


Fusing of transmitter supply 


on Extended MTU 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU810, TU812, TU814 or TU830 


MTU keying code 


BB 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


(1) Handled by the FCI or controller. 
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5 V 


Block Diagram Al820 
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® WARNING 


PGA 


G=1/2 


CPU 


MBI-2 


Block 


CLK +/- 
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+ 
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EM 


Figure 26. AI820 Block Diagram 
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Process Connections 


Table 17. AI820 Process Connections 


Process Connection (or TU8t4 D-Sub 25 male ers 
+24 V d.c. L1+ 1,14 L1+ 

0 V d.c. (ZP) L1- 2,15 be 
Ch1, L1+ - - Bi, B2 
Ch1V, Voltage Input + | C1 3 C1 
Ch1 IB ) B1 16 C2 
Ch1, L1- Al - Al, A2 
Ch 1, L1+ - - B3, B4 
Ch 11, Current Input + | C2 4 C3 

Ch 1-, Return - @) B2 17 C4 

Ch 1, L1- A2 : A3, A4 
Ch 2, L1+ - - B5, B6 
Ch 2V, Voltage Input + |C3 5 C5 

Ch 21B @) B3 18 C6 

Ch 2, L1- A3 - A5, A6 
Ch 2, L1+ - - B7, B8 
Ch 21, Current Input + |C4 6 C7 

Ch 2-, Return - ?) B4 19 C8 

Ch 2, L1- A4 - A7, A8& 
Ch 3, L2+ - - B9, B10 
Ch 3V, Voltage Input + | C5 7 cg 
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Table 17. AI820 Process Connections (Continued) 


Process Connection (or TU8t4 D-sub 25 mal nil ae 
Ch 31B ©) B5 20 C10 

Ch 3, L2- A5 - AQ, A10 
Ch 3, L2+ - - B11, B12 
Ch 31, Current Input + | C6 8 C11 

Ch 3-, Return - ) B6 21 C12 

Ch 3, L2- A6 - A11, A12 
Ch 4, L2+ - - B13, B14 
Ch 4V, Voltage Input + | C7 9 C13 

Ch 41B ) B7 22 C14 

Ch 4, L2- A7 - A13, A14 
Ch 4, L2+ - - B15, B16 
Ch 41, Current Input + | C8 10 C15 

Ch 4-, Return - ©) B8 23 C16 

Ch 4, L2- A8 - A15, A16 
+24 V d.c. L2+ 11, 24 L2+ 

0 V dc. (ZP) [2 12, 25 [Be 


(1) Pin 13 connected to connector body for EM. 
(2) When connect current signal current bridge must be connected to the voltage Input. If 2-wire 
transmitter also connect Return- to L1- or L2-. 
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/- 5 V (4...20 mA, 2...10 V, 1...5 V) 


Figure 27 shows the process connections for the Differential Analog Input Module 
AI820 when installed on a TU830 Extended MTU. 


: : Process ‘TU830/TU833 : : - 7 : - 
Pwr. 
Source ' 4+24y ot! + 6.3A 1 
Ov ed neo 
0-10V fLt- ; 
B1,B2 4 
J Chi V ei 
{250w 1 
4 Wire AT ,A2 ® ‘Compensation 
XTMR 77 B3,B4 + 4 
; C3 ; 
Chi - | 1C4 
4 - 20mA A3Ad J 
2 Wire Li+ B5.B6 
XTMR mia Ce — 
' AS,A6 © ani ' 
Ch2 | Ce 
8 
! Ch2: i 
Pwr. L1- ALAS : 
Source ew 
: Ch3v CIO ; 
Ch3iB AQ,ATO : b 2o0WW. ‘ 
: ompensatipn 
eo % B11,B12 i ? ; 
Ch3 1 [CTA 
Ch3 - [| [C12 
4 Wire 1 ATTAT2 e ' 
XTMR B13,B14 
cn cua VIICI3 
! a50W Diff. ' 
Oey aa e 2 (Compensation Amp 
L2+ | [B15,B16 
3 Wire CT5 ° + i 
XTMR Ci6 LPF 
Le- PPA ATS} Je 
' 6.3A i 
+24v erst LPF = Low Pass Filter 
+ 
Chx V = Voltage Input Ov L2- Fuse 
Chx |= Current Input ' *L- r ' 


Figure 27. AIS820 with TU830 Extended MTU Process Connections 
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Figure 28 shows the process connections for the AI820 when installed on a TU810 


or TU814 Compact MTU. 
: : “Process! +24V OV ~ Tusio : : : : - : 
(or TU814) 
Pwr. — 
Source Li+ 
-PLi+ 
Local L1- . 
0-10V : Gnd. 
Chi V}||C1 
Bt 250W 1 
4 Wire @ Compensation 
XTMR 
C2 
Chi - | {B2 
Ae e 
4-20mA 
2 Wire Ch2V G3 
XTMR Ch2!B A3 —f50w 
1 ¢ Compensation i 
Ch2 | C4 
' Ch2 - B4 : 
Pwr. L1- A4 é 
Source 
Ch3v C5 ; 
chaipl_| 168 sow] 
0-20mA 2 ani 
y, Ch3 | cs 
Ch3 - 
4 Wire 1 AG e ' 
XTMR 
CH4 V| | cz 
a eOW Diff. 
0- 10V @ aaa Amp 
3 Wire C8 = 
XTMR / Ch4 - [TB8 LPF 
A8 
e 
L2+ LPF = Low Pass Filter 
+24v PLe+ 
Chx V = Voltage Input . Ov L2- e 
Chx | = Current Input | 


Figure 28. AI820 with TU810 or TU814 Compact MTU Process Connections 
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/- 5 V (4...20 mA, 2...10 V, 1...5 V) 


Figure 29 shows the process connections for the AI820 when installed on a TU812. 


; TU812 ' 
8 Ramey 
14 14)UP1 1 
_ Ea ee ZP 1 ov 
15 15/ZP1 i 
i 
io 3S1  ChiV 
© {250w ; 
16 16|S2 Chi IB L Compensation 
aan | e 4S3 Chil |—® 
i 17184 ChiR 
| fe Beers 
2 —' 1 
18 18'S6__Ch2 1B 
( | ao 250W 
Process 6 6,S7__Ch2| Compensation ; 
Connection a 
no ie S8 _Ch2R = 
i .7S9__Ch3V 
noms 20-, | _20,S10 Ch3IB 2 
8 .8|S11_Ch3 | =e 
21-) | 214812 Ch3R eens P 
ce ~ 9813 Ch4v 
22-) | 22514 Ch4 1B 
Ll s10iS15_Ch4 | 
23— | _23S16 Ch4R e50Ww|— Diff. 
ule 1 e( +24V ae Amp 
t ot 1 i + 
24 — 24,UP LPF \ 
12 — | | 12 ZP2 OV 
25 — 25\ZP2 LPF = Low Pass Filter | ' 
oe | . 4 . 


Figure 29. AI820 with TU812 Compact MTU Process Connections 
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AIl825 Galvanic Isolated Analog Input Module 


Al825 Galvanic Isolated Analog Input Module 
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Features 


e4 channels individually galvanic isolated inputs 
for +20 mA, 0...20 mA, 4...20 mA, +10 V, 
0...10 V, 2...10 V. 


¢14 Bit resolution plus sign. 
eInput shunt resistors protected to 30 V d.c. 


eThe input withstands HART communication. 


Description 


The AI825 Analog Input Module has 4 
individually galvanic isolated, bipolar 
current/voltage inputs. Each channel can be 
either a voltage or current input. 


The module has a direct current input that 
withstand up to 6.3 V and a over voltage 
protected current input that withstand up to +30 
V d.c. The current is limited by a PTC resistor. 


Power to the input stages is converted from the 
24 V on the ModuleBus. 


Three different types of MTUs can be used; 
TU831 Extended MTU, TU811 or TU813 
Compact MTU. The TU813 Compact MTU has 
crimped snap-in connectors for connection to the 
process. 
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Table 18. AI825 Galvanic Isolated Input Module Specifications at 25°C 


Feature 


Al825 
Analog Input Module 


Number of channels 


4 


Type of input 


Galvanic isolated 


channel to channel 
channel to ground 


Measurement ranges (nominal) 


-20...+20 mA, 0...20 mA, 
4...20 mA, -10...+10 V, 0...10 V, 
2...10 V dic. 


IP) 


Over/under range +15% 

Input impedance at voltage input (I x U) 10 MQ 

Input impedance at current input (I x 1) 50 Q 

Over voltage protected current input (Ix |500Q+125 Q 


Maximum field cable length 


600 meters, (656 yd.) 


Max. Differential d.c. input (Fault) 


Voltage input 30 V 

Over voltage protected current input |30 V 

Current input 6.3 V 
CMRR, 50 Hz, 60 Hz 120 dB 


NMRR >40 dB at 50 Hz, >55 dB at 60 Hz 
Error Max. 0,1% 
Resolution 14 bit plus sign 


Temperature drift 


Max 57 ppm/°C 
Max 34 ppm/°C 
Max 78 ppm/°C 
Max 47 ppm/°C 


+20 mA) 
+10 V) 
0...20 mA) 
0...10 V) 


ann ON. ~~ 
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Table 18. AI825 Galvanic Isolated Input Module Specifications at 25°C (Continued) 


Al825 


Feature Analog Input Module 


Update cycle time (all four channels) <10 ms 


Current consumption 24 V (Modulebus) | Typ 90 mA, max 110 mA 


Current consumption 5 V (Modulebus) Typ 70 mA, max 100 mA 


Power dissipation Typ 2.5 W, max 3.2 W 
Voltage supervision Internal supplies 
Input filter (0 to 90%) 130 ms at current input 
115 ms at voltage input 

Module termination units TU811, TU813 or TU831 
MTU keying code DA 
Rated insulation voltage 250 V 
Dielectric test voltage 

between channels 1900 V d.c. 

channel to ground and MB24V 3250 V d.c. 

MB24V to ground 720 V d.c. 
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Block Diagram Al825 
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CPU 


Pos 


Block 


CLK +/- 
Data +/- 


MBI-2 


ModuleBus 


5 VS 
5V 
OV 


Power_ok 


® FAULT 
® RUN 
® WARNING 
11U 
HIP ap | [O) 
HI + 
'ZP1 aii # 
I2U | 
I2IP AMP () 
121 + 
ZP2 LPF # 
13U | 
I3IP amp | |) 
ISI + 
ZP3 LPF # 
‘14U ; 
I4IP amp | |) 
"141 + 
ZP4 LPF # | 
: : _ 
EM 


Ch1 


Ch2 


Ch3 


Ch4 


Figure 30. AI825 Block Diagram 
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Table 19. AI825 Process Connections 


Process Connection amu TUBS i 
Terminal Terminal 
Ch1V, Voltage Input + Bi B1 
Ch1 IP, Current input+ protected |C2 B2 
Ch 11, Current Input + A2 A2 
Ch 1-, Return - (ZP1) Al Al 
Ch 2V, Voltage Input + B3 B3 
Ch2 IP, Current input+ protected |C4 B4 
Ch 2I, Current Input + A4 A4 
Ch 2-, Return - (ZP2) A3 A3 
Ch 38V, Voltage Input + B5 B5 
Ch3 IP, Current input+ protected |C6 B6 
Ch 31, Current Input + A6 A6 
Ch 3-, Return - (ZP3) A5 A5 
Ch 4V, Voltage Input + B7 B7 
Ch4 IP, Current input+ protected |C8 B8 
Ch 41, Current Input + A8 A8 
Ch 4-, Return - (ZP4) A7 A7 
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Figure 31 shows the process connections for the Galvanic Isolated Analog Input 
Module AI825 when installed on a TU811/TU811V1 or TU813 Compact MTU. 


: " Process Tu8i1/TU813 

External VA +10V_ChtV, BI 
power C2 

suppl 1 
pply ' AD 
Ch1 ZP, At 
i B3 
External +20 mA Ch2 IP C4 
power AA 

supply 

Ch2 ZP A3 
B5 

' C6 ' 
External +20mA_ Ch3! AG 

power 

supply Ch3 ZP AS 
i 7 B7 
C8 

4-20 mA Ch4I' A8& ' 
Ch4 ZP, A7 

Figure 31. AI825 with TU811/TU811V1 or TU813 Compact MTU Process 
Connections 
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AIl825 Galvanic Isolated Analog Input Module 


Figure 32 shows the process connections for the AI825 when installed on a TU831 


Extended MTU. 
: Process TUs31 ] 
External +10 V_ Chi V, BI 
pene! B2 
su ; 
pply re 
Ch1 ZP: At 
i B3 
External +20 mA Ch2 IP B4 
power AA 
supply i 
Ch2 ZP A383 
B5 
' B6 
External +20mA_ Ch3! AG 
power 
spel 4 | Ch3 ZP AS 
fi - B7 
B8 
4-20 mA Ch4 I: A8 
Ch4 ZP | AZ 
[ 


Figure 32. AI825 with TU831 Extended MTU Process Connections 
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AI830/AI830A RTD Input Module 


Al830/AI830A RTD Input Module 
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Features 


° 8 channels for RTD (Pt100, Cul0, Nil00 
and Nil20 and resistor) inputs. 


° 3-wire connection to RTDs. 
° 14 Bit resolution. 


e Inputs are monitored for open-circuit, short- 
circuit and has a input grounded sensor. 


Description 


The AI830/AI830A RTD Input Module has 8 
channels for measurement of temperature with 
resistive elements (RTDs). With 3-wire 
connections. All the RTDs must be isolated from 
ground. 


The AI830/AI830A can be used with Pt100, 
Cul0, Nil00, Ni120 or resistive sensors. 
Linearization and conversion of the temperature 
to Centigrade or Fahrenheit is performed on the 
module. Every channel can be individually 
configured. 


The MainsFreq parameter is used to set mains 
frequency filter cycle time. This will give a notch 
filter at the frequency specified (50 Hz or 60 Hz). 


Four different types of MTUs can be used. The 


Appendix A Specifications 


TU830 Extended MTU and the TU810 (or TU814) Compact MTU enables three 
wire connection to the devices without additional terminals. The TU812 Compact 
MTU has a D-Sub 25 pin (male) connector for connection to the process. 


Shielded field cables are required for process connections. 
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Technical Data 


Table 20. AI8S30/AI830A RTD Input Module Specifications at 25° C 


Feature Al830/AI830A 
RTD Input Module 
Number of channels 8 
Type of input 3-wire RTD: 
Pt100, Cu10, Ni100, Ni120 and resistive 
potentiometer 
Measurement range See Table 21 
Maximum field cable resistance 55 Q for Al830 up to PR:F 
500 Q for Al830A and Al830 from PR:G 
Error dependent of the field cable Rerr = R Xx (0.005 + AR/100) 
resistance . Torrc = Rep, / (RO x TCR) 
Rerr =Error in ohm TerroF = Terre X 1.8 


R =Wire resistance 


AR =Difference in % between resistance 
in field cables, see Figure 33. 


CMRR, 50 Hz, 60 Hz >120 dB") 

NMRR, 50 Hz, 60 Hz >60 dB 

Error (IEC 51-1)(2)) See Table 21 
Resolution See Table 21 
Temperature drift See Table 21 

Update cycle time 150 ms + nx 95 ms (4) 


Current consumption 24 V (Modulebus) |50 mA 


Current consumption 5 V (Modulebus) |70 mA 


Power dissipation 1.6 W 


Supervision Open-circuit, short-circuit®), 
reference channel, internal power supply 
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AI830/AI830A RTD Input Module 


Table 20. AI830/AI830A RTD Input Module Specifications at 25° C (Continued) 


Feature 


AI830/AI830A 
RTD Input Module 


Isolation 


Groupwise isolated from ground 


Mounting termination units 


TU810, TU812, TU814 or TU830 


MTU keying code 


AF 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


(1) At 10 Qload, e.g. Cu 10. CMMR is >80 cB at <400 Qload and >110 dB at 100 Q 
(2) Without error dependent of the field cable resistance 
(3) Activated and not correctly connected channels can have negative influence on the accuracy of 


other channels. 
(4) n=Number of active channels 
(5) For Cu10, not short circuit. 


Ry 


Pt100 R2 


Rzp 


Al830/AI830A AR=Difference between 


Ry and Ro 


Ry, Ro, Rzp=Field cable 
resistance 


Figure 33. Error dependency of the field cable resistance 
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Table 21. AIS30/AI830A Signal Range 


AI830/AI830A RTD Input Module 


Temperature Sensor Max Error Resolution MaxTemp 
Range Type 50 Hz 60 Hz 50 Hz 60 Hz Drift 

-80...80° C Pt100") 0.10°C 0.11°C 0.025°C |0.030°C |0.0017°C/°C 
-112...176°F Pt100") 0.18°F 0.20°F 0.046°F |0.055°F |0.003°F/°F 
-200...250° C Pt100") 0.15°C 0.16°C 0.026°C |0.031°C |0.0028°C/°C 
-328...482° F Pt100() 0.27° F 0.29°F 0.046°F |0.055°F |0.0050°F/°F 
-200...850° C Pt100"1) 0.31°C 0.34°C 0.056°C |0.067°C |0.007°C/°C 
-328...1562°F | Pt100"") 0.57° F 0.61°F 0.10°F 0.12°F 0.013° F/° F 
-60...180°C Ni100) 0.10°C 0.12°C 0.031°C |0.037°C |0.0021°C/°C 
-76...356°F Ni100) 0.19°F 0.21°F 0.056°F |0.067°F |0.0038°F/°F 
-80...260° C Ni120°) 027°C 0.29°C 0.022°C |0.026°C |0.0029°C/°C 
-112...500° F Ni120°) 0.49° F 0.51°F 0.039°F |0.046°F |0.0053°F/°F 
-100...260° C Cu10) 1.0°C 12°C 0.26°C 0.31°C 0.024°C/°C 
-148...500° F Cu10") 1.8°F 2.2°F 0.46° F 0.56° F 0.0043° F/° F 
0...400 Q Resistor 0.08832 |0.091Q2 |0.0202 |0.024Q2  |0.00209/°C 
-200...880° C'S) | Pt100 0.29°C 0.32°C 0.056°C |0.067°C |0.007°C/°C 
-328...1616° F®) | Pt100 0.53° F 0.58° F 0.10°F 0.12°F 0.013° F/° F 
-200...880°C'®) |) Pt100 0.30°C 0.32°C 0.055°C |0.066°C |0.007°C/°C 
-328...1616° F® | Pt100 0.53° F 0.58° F 0.10°F 0.12°F 0.012° F/° F 
-80...80° C”) Pt100 0.10°C 0.11°C 0.025°C |0.030°C |0.0017°C/°C 
-112...176°F‘7) | Pt100 0.18°F 0.19°F 0.046°F |0.055°F |0.003°F/°F 
-200...250°C'”) | Pt100 0.14°C 0.15°C 0.025°C |0.031°C |0.0027°C/°C 
-328...428°F(7) | Pt100 0.25°F 0.28° F 0.046°F |0.055°F |0.005°F/°F 


3BSE020924-510 B 


115 


AIl830/AI830A RTD Input Module Appendix A Specifications 


Table 21. AIS30/AI830A Signal Range (Continued) 


Temperature Sensor Max Error Resolution MaxTemp 
Range Type 50 Hz 60 Hz 50 Hz 60 Hz Drift 
-200...850°C'”) | Pt100 0.30°C 0.33°C 0.056°C |0.067°C  |0.007°C/°C 
-328...1562°F'”) | Pt100 0.54° F 0.59° F 0.10°F 0.12°F 0.013° F/° F 
-200...649°C'®) | Pt100 0.25°C 027°C 0.053°C |0.064°C = 0.0052°C/°C 
-328...1200° F®) | Pt100 0.45° F 0.49° F 0.096°F |0.12°F 0.0094° F/° F 


(1) According to IEC 751, IPTS-68, TCR = 0.00385 
(2) According to DIN 43760, TCR = 0.00617 
(3) According to MIL-T-24388C, TCR = 0. 00672 
Ry = 120 Q(MINCO) 
(4) According to TCR = 0.00427, R25 = 10 Q2(MINCO) 
(5) According to US Industrial Std, TCR = 0.00391. Only supported by Al830A. 
(6) According to US Lab Std IPTS-68, TRC = 0.00392. Only supported by Al830A. 
(7) According to IEC 751, ITS-90 (JIS C 1604-1997), TRC = 0.00385. Only supported by Al830A. 
(8) According to JIS C 1604:1981. Only supported by AI830A. 
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Block Diagram AI830/AI830A 


AI830/AI830A RTD Input Module 


Figure 34. AIS30/AI830A Block Diagram 
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Process Connections 
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Table 22. AI830/AI830A Process Connections 


coreetts,, | OrTUEta) Sub as male | THRONES 
Terminal Connector “) 

- Li+ (2) 1,14 Li+ (2) 
: Lt: 2,15 L1=(2) 
- - - B1, B2 
Ch1, + Input C1 3 C1 
Ch1, - Input B1 16 C2 
Ch1, Return (ZP) |A1 - Ai, A2 
- - - B3, B4 
Ch 2, + Input C2 4 C3 

Ch 2, - Input B2 17 C4 

Ch 2, Return (ZP) |A2 - A3, A4 
- - - B5, B6 
Ch 3, + Input C3 5 C5 

Ch 3, - Input B3 18 C6 

Ch 3, Return (ZP) |A3 - A5, A6 
- - - B7, B8 
Ch 4, + Input C4 6 C7 

Ch 4, - Input B4 19 C8 

Ch 4, Return (ZP) |A4 - A7, A8& 
- - - B9, B10 
Ch 5, + Input C5 7 C9 
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Table 22. AIS30/AI830A Process Connections (Continued) 


coreetie., | (OrTUEta) sub asmale | THROES 
Terminal Connector 

Ch 5, - Input B5 20 C10 
Ch 5, Return (ZP) |A5 - AQ, A10 
- - - B11, B12 
Ch 6, + Input C6 8 C11 
Ch 6, - Input B6 21 C12 
Ch 6, Return (ZP) |A6 - A11, A12 
- - - B13, B14 
Ch 7, + Input C7 9 C13 
Ch 7, - Input B7 22 C14 
Ch 7, Return (ZP) |A7 - A13, A14 
- - - B15, B16 
Ch 8, + Input C8 10 C15 
Ch 8, - Input B8 23 C16 
Ch 8, Return (ZP) |A8 - A15, A16 
: L2+ (2) 11, 24 L2+ (2) 
: [2s 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 35 shows the process connections for the RTD Input Module AI830/AI830A 


when installed on a TU830 Extended MTU. 


" Process | -TU830/TU833 ‘AIS30/AIG30A 
git: 6.3A 
ne Fuse 

elt —_? 
T B1,B2 
7 \ Chi+{ [C1 
| My Ch1- | [C2 
m1 ZP_| [AT,AZ 
: T B3,B4 
rao | Ch2+T1C3 
IN | Cha2- | (C4 
| val ZP_||A3,A4 
T i B5,B6 
AY Ch3+ Be 
Zz Ch3- | 1C6 
1 ZP_| [A5,A6 ¢ 
Ms + Li i: ry 
\ Ch4+/ (C7 
K van ; 4- | 1C8 
Z ZP A7,A8 
= if 7 B9,B10 
; a Ch5+| |C9 
van 5- | [CTO 
i ZP_| |AY,AT0 
= —@ 
T B11,B12 
a Ch6+[ [CTT 
va Che- | |CT2 
vi Zp_| |ATTAT2 
ae \—@ ¢ 
T B13,B14 
| Ch7+{ [C13 
aa 7 ; Ch7- | |CT4 
Lt zp LATS AT 
: T = B15,B16 
i \ Ch8+} |C15 
va { 8- | (C16 
; ZpP_| |AT5, 
7 =o i 6.3A 
L2+ - 
2+ 


ak Lo- Fuse 
eL2-—* 
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Note: No external power supply should be connected 


Figure 35. AIS30/AI830A with TU830 Extended MTU Process Connections 
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Figure 36 shows the process connections for the AI830/AI830A when installed on a 
TU810 or TU814 Compact MTU. 


" Process | ae AISSO/AIB30A 
L1+ 
[TPL i+ 
L1- e 
T 
7, \ Chi+{ [C1 
| | Chi- | [BI 
~ © Ze AN ¢ 
T 
> Ch2+| [C2 
7 I Ch2- | |B2 
| tj zp | 1A2 4 
T 
ra Ch3+[1C3 
va Ch3- | |B3 
a cL ry zp ia © 
T 
i Ch4+| [C4 
KR van Chd- | |B4 
L ZP A4 e 
- + — 
van ra Ch5+| |C5 
Ch5- Be 
= T © ZP e 
\ Ch6+/ [C6 
7 Ch6- | |B6 
| iT ZP AG ¢ 
T 
7 A Ch7+| |C7 
Ch7- | |B7 
2 iT = r) ZP iad e 
\ Ch8+| |C8 
van t Ché- | |B8 
| {Zp AS J 
L2+ 
PLo+ 
ale L2- 


~ Note: No external power supply should be connected = 


Figure 36. AIS30/AI830A with TU810 or TU814 Compact MTU Process 
Connections 
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Figure 37 shows the connections for the AI830/AI830A when installed on a TU812. 


AI830/AI830A 


=k 


— 
& 


tb 
oO | {PM 


iy (ny fay fA TAY tn fA ey) 


= 
(o>) 


nN 


— 
N 


oa 


Process 
Connection 


| 
lo 


Figure 37. AIS30/AI830A with TU812 Compact MTU Process Connections 
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Al835/AI835A Thermocouple/mV Input Module 


Features 


¢ 8 differential input channels for 
thermocouple/mV. 


e¢ Channel 8 can be designated as the CJ- 
channel (4-wire Ptl100 RTD). 


e — Variety of thermocouples with the following 
characteristics: B, C, E, J, K, N, R, S and T 
for AI835A also D, L and U. 


° 15 Bit resolution (A/D). 


e Inputs are monitored for wire-break open- 
circuit. 


Description 


The AI835/AI835A Thermocouple/mV Input 
Module is part of the S800 I/O. It provides 8 
differential input channels for 
Thermocouple/mV measurements. Measurement 
ranges configurable per channel are: 

-30 mV to +75 mV linear, or TC Types B, C, E, 
J, K, N, R, S and T, for AI835A also D, L and U. 


One of the channels (Channel 8) may be 
configured for “Cold Junction” (ambient) 
temperature measurements, thus serving as CJ- 
channel for Ch. 1...7. The junction temperature 
may be measured locally on the MTUs screw 
terminals, or on a connection unit distant form the device. Alternatively, a fix 
junction temperature for the module may be set by the user (as parameter) or for 
AI835A also from the application. Channel 8 may be used in the same manner as 
Ch. 1...7 when no CJ-temperature measurement is needed. 
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Each input-channel can measure a mV type of signal source (Thermocouple or 
linear), and may be grounded or ungrounded. 


Full self-calibration is obtained by means of OV, 50 mV and 100 ohm references, 
which are regularly updated. 


Six different types of MTUs can be used. The TU830 (or TU833) Extended MTU or 
the TU810 (or TU814) Compact MTU enables three wire connection to the devices 
without additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male) 
connector for connection to the process. TU818 Compact MTU provides connection 
to 2-wire transmitters without external marshaling. 


Shielded field cables are required for process connections. 


Technical Data 


Table 23. AI8S35/AI835A Thermocouple/mV Input Module Specifications at 25°C 


Feature Al835/AI835A 
Thermocouple/mV Input Module 

Number of channels 8 (Differential) 

Type of input -30 mV to 75 mV linear, or TC types B, 
C, E, J, K, N, R, S and T. Al835A also D, 
Land U. 

Measurement range See Table 24 

Input impedance >1MQ 


CJ-temperature measurement reference | 4-wire connected IEC-751/Pt100 RTD, 
TY820 can be used 


Maximum field cable length 600 meters (656 yd.) 
CMV between channels, max. 12 Vdc. 

CMRR, 50 Hz, 60 Hz 120 dB 

NMRR, 50 Hz, 60 Hz >60 dB") 

Resolution (A/D) 15 bits 
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Table 23. AI835/AI835A Thermocouple/mV Input Module Specifications at 25°C 
(Continued) 


Feature 


Al835/AI835A 
Thermocouple/mV Input Module 


Error 


0.1% 


Temperature drift 


Typ. 5 ppm/°C 
Max. 7 ppm/° C (Al835A) 
Max. 30 ppm/°C (AI835) 


Filter, analog (1st order Low-pass) 


10 Hz 


Filter (integration) 


50 Hz or 60 Hz 


Update cycle time, max. 


280 ms +n x 80 ms at 50 Hz 
250 ms +n x 70 ms at 60 Hz 
(n = active channels) 


Supervision 


Module: reference channels, power 
supply low 

Channel: open-circuit’? 
CJ-channel(CH8): <-40° C (-40° F) and 
>100° C (212° F) 


Current consumption 24 V (Modulebus) |50 mA 
Current consumption 5 V (Modulebus) |75 mA 
Power dissipation 1.6 W 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU810, TU812, TU814, TU818, TU830 
or TU833 


MTU keying code BA 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) >40 dB at 50 Hz and 60 Hz +1% 


(2) Cycle time for open circuit supervision = (Update cycle time) * (number of active channels) 
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Table 24. AIS35/AI835A Range/Linearization 


Input Type Temperature Range 
TC type B “) 44...1820°C, 111.2...3308°F 
TC type C 0...2300°C, 32...4172°F 
TC type D () 0...2300°C, 32...4172°F 
TC type E “) -270...1000°C, -454...1832°F 
TC type J “) -210...1200°C, -346...2192°F 
TC type K “) -270...1372°C, -454...2501.6°F 
TC type L ) -200...900 °C, -328...1652 °F 
TC type N (1) -270...1300°C, -454...2372°F 
TC type R “) -50...1768°C, -58...3214.4°F 
TC type S “) -50...1768°C, -58...3214.4°F 
TC type T “) -270...400°C, -454...752°F 
TC type U) -200...600 °C, -328...1112 °F 
Linear range -30...75 mV 
Pt100 RTD (for CUC) ) —_| -40...100°C, -40...212°F 


(1) Linearization per IEC 584-1 1995, and following ITS 90 requirements. 


(2) Only for Al835A 


(3) Sensor Type applies to Channel 8 only, for the measuring of the Cold 
Junction Compensation temperature. 


From the 11 Sensor Types above, one choice is to be selected by the user per 


channel. 
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Al835/AI835A Thermocouple/mV Input Module 


Block Diagram AI835/AI835A 


Fault &) 
Run® 


REFs 


Warning @ 


4CHt | 
-CH1 


+CH2 
-CH2 


MB = Modulebus 


Ptt od 


FIC = Full protocol module Interface Circuit 
MTI = Main Timer Interface Dd 
SPI = Serial Peripheral Intetface 
cData, 
Differential A/D 
ANA- () bie 
LOG 7 KR 
FIC is 
MUX # 
Amplifier TRL Ve 
TI) Pos(6:0 
i) 
ADR(SPI) Ve pow_ok 
K— 
2 +5V 
(low) - 
< OV 
2 +UPint 2} +24V 
GNDA 2 3 
MY 
2 


Figure 38. AIS835/AI835A Block Diagram 
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Process Connections 


Table 25. AI835/AI835A Process Connections 


Brogan TU810 TU812 Tusi8 TU830/ 
Connection (or TU81 4) | D-Sub 25 male Térininal TU833 
Terminal | Connector “) Terminal 

Pt100, PCJC- L1+ (2) 1,14 L1+ (2) L1+ (2) 

: [4+ 2,15 L1- (2) L1- (2) 

- - - - B1, B2 
Ch1, + Input C1 3 D1 C1 

Ch1, - Input Bi 16 B1 C2 

Ch1, Return (ZP) Al - - Ai, A2 

- - - - B3, B4 
Ch 2, + Input C2 4 D2 C3 

Ch 2, - Input B2 17 B2 C4 

Ch 2, Return (ZP) |A2 - - A3, A4 

- - - - B5, B6 
Ch 3, + Input C3 5 D3 C5 

Ch 3, - Input B3 18 B3 C6 

Ch 3, Return (ZP) |A3 - - A5, A6 

- - - - B7, B8 
Ch 4, + Input C4 6 D4 C7 

Ch 4, - Input B4 19 B4 C8 

Ch 4, Return (ZP) |A4 - - A7, A8 

- - - - B9, B10 
Ch 5, + Input C5 7 D5 cg 
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Table 25. AIS835/AI835A Process Connections (Continued) 


process TU810 TU812 Tusi8 TU830/ 
Connection (or TU81 4) |D-Sub 25 male Terminal TU833 
Terminal | Connector Terminal 

Ch 5, - Input B5 20 B5 C10 
Ch 5, Return (ZP) |A5 - - AQ, A10 
- - - - B11, B12 
Ch 6, + Input C6 8 D6 C11 
Ch 6, - Input B6 21 B6 C12 
Ch 6, Return (ZP) |A6 - - A11, A12 
- - - - B13, B14 
Ch 7, + Input C7 9 D7 C13 
Ch 7, - Input B7 22 B7 C14 
Ch 7, Return (ZP) |A7 - - A13, A14 
- - - - B15, B16 
Ch 8, + Input C8 10 D8 C15 
Ch 8, - Input B8 23 B8 C16 
Ch 8, Return (ZP) |A8 - - A15, A16 
Pt100, PCJC+ L2+ (2) 11, 24 L2+ (2) L2+ (2) 
; L2- 12, 25 L2- (2) [ee (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 39 shows the process connections for the TC/mV Input Module 
AI835/AI835A when installed on a TU830/TU833 Extended MTU. 


: : : . ” Process -TU830/TU833. AISSS/AIGS5A ; 
6.3A 
: elt PCJC- ' 
ic Fuse 
eli _F 
Bi,B2 
SHEE 
aa sSs a ren AT AZ 
ghermocouple isolated = B3.B4 af 
rom groun Cho+ 163° ; 
L!_Ch2- | |C4 
SS SS ==> = 4 A3,A4 
ae * 
' B5,.B6 ; 
Ch3+[|C5 
Ch3- [JC6 
AD,A6 
\ ¢ ' 
B7,B8 
7 Ch4+/ [C7 
i Ch4- | |C8 
" a SS A7,A8 
= B9,B10 
“, ; Ch5+ ae 
EY — = = Chs- AG,ATO 
hd @ 
= : B11,B1/2 ; 
ome connected Che 
ATTA 1 
B13,B14 
Ch7+|_|C13 
Ch7- | |C14 ' 
ATS, Alt 
Ptioo/TY820 | |B15,B%6 
1 Ch8+| [C15 ' 
ot 0 Chs- | C6 
ATS. Al6 
i 92s 6.3A 
L2+ 
[o. | Fuse 
1 eLD- e ' 


Note: No external power supply should be connected = 


Figure 39. AIS35/AI835A with TU830/TU833 Extended MTU Process Connections 
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Figure 40 shows the process connections for the AI835/AI835A when installed on a 


TU810 or TU814 Compact MTU. 


Process 


Al835/AI835A Thermocouple/mV Input Module 


TU810 
(or TU814) 


eA isol 


re} 


Rag Bag 


Ch5+ 
Ch5- 


heated Ch6e+ 


Ché6- 
Ch7+ 
Ch7- 


Pt100/TY820 
Ch8+ 
Ch8- 


BIS |aag 


FRq 


L2- 


Note: No external power supply should be connected 


Figure 40. AI835/AI835A with TU810 or TU814 Compact MTU Process 


Connections 
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Figure 41 shows the AI835/AI835A connections through a remote junction box. 


Process TU810  )AlBSS/AIB35A 


(or TU814) 
Multi-conductor (Cu) 
! shielded cables Li+ ! 
Lit 
a [Junction | Li: 
Thermecouple == BOK : 
ground, Chi+| [C1 
& | ; 1- [81 
PT T_T! 3 
"5 | 
; Ch2+| 102 
§ ; I Ch2- | [B2 
i a aaa | i. Aa 
(a Ch3+/ [C3 
> - BS 
—— : f 
= ! l 1 ¢ ‘ 
I 1! 
a ta Ch4+[ [C4 
eS LL an 4- | |B4 ‘ 
tO ee - - --f - Ay 
i ug I = | N Ch5+| [C5 \ 
< Jot b- | [Bd 
al | cal 
: Ch6+| [C6 
\ if I 0- Pe 
-—-—---4+@ 
' I I it s : 
£ Ch7+| |C7 
1 \ 1 > = a ' 
~— 4 — Le 
r 
bodega Is 
ground, I> I Ch8+| |C8 ; 
5 8- | |B8 
| 2 a 
1 = lt \ 
a 
+ 
| Vl 34 
. | Se ---- L2- ! 
:___al 1 ° . 


Note: No external power supply should be connected 


Figure 41. AIS35/AI835A with TU810 or TU814 Compact MTU Process 
Connections to Remote Junction Box 
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Figure 42 shows the connections for the AI835/AI835A when installed on a TU812. 


Tus12 ! 
meee 
L2-, | 2,ZP\, OV. 
15_ | | _15|zP1 | 
| 2 Senk 
16-| | J6|S2__ch1- A : 
Mee less Ch2+ 
oe ess Che- 
5c | 5S5 Ch3 + i | 
48_ | | _{8s6__Ch3- : 
ee |-—_+S< | O1S7_——Ch4 + i | 
19- | _J9sg__Ch4- 
7-| |_,~71S9_ Ch5+ a | 
ae |memSi0 Chs - F 
N_| 8_ | | _.8|si1_Ché + : | 
21-; | _g1s12_Ché6- 
9 21813 Ch7 + | 
22. ' " _22'S14_ Ch7- i 
| Jolsi5 Ch8 + | 
| 8 Ghenre ! | 
die) | Jt, Pouce : 
24 » 24 | 
| i ee A 
25- | | g5iZzP2 | 
13-, | _J3.EN EM 
© 3 rs o : : ; : ; 


Figure 42. AI835/AI835A with TU812 Compact MTU Process Connections 
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Features 


¢ 8 differential input channels for 
thermocouple/mV. 


e Single or redundant operation. 


e — A separate channel is used as CJ-channel 


(4-wire Pt100 RTD). 


e — Variety of thermocouples with the following 
characteristics: B, C, E, J, K, L, N, R, S, T 


and U. 


° 16 Bit resolution (A/D converter). 


e Inputs are monitored for wire-break open- 


circuit. 


Description 


The AI843 Thermocouple/mV Input Module is 


part of the S800 I/O. It provides 8 differential 
input channels for Thermocouple/mV 


measurements. Measurement ranges configurable 


per channel are: 


-30 mV to +75 mV linear, or TC Types B, C, E, J, 


K, L, N, R, S, T and U. 
A separate Pt100 channel is used for “Cold 


Junction” (ambient) temperature measurements, 


thus serving as CJ-channel for Ch. 1...8. See 


Appendix A Specifications 


Figure 44, Figure 45 and Figure 46 for connection of reference resistance and Pt100 
sensor. The junction temperature may be measured locally on the MTUs screw 
terminals, or on a connection unit distant form the device. Alternatively, a fix 
junction temperature for the module may be set by the user (as parameter) or a 


junction temperature set by the application. 
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Each input-channel can measure a mV type of signal source (Thermocouple or 
linear), and may be grounded or ungrounded. 


Full self-calibration is obtained by means of OV and 30 mV references, which are 
regularly updated. 


On each channel, there is a Fault (Red) LED that indicates channel error. 


Three different types of MTUs can be used. In single applications, TU830 Extended 
MTU enables three wire connection to the devices without additional terminals. 


In redundant applications, TU842 for horizontal mounting and TU843 for vertical 
mounting can be used. 


Shielded field cables are required for process connections. 


Technical Data 


Table 26. AI843 Thermocouple/mV Input Module Specifications at 25°C 


Feature Ale 
Thermocouple/mV Input Module 
Number of channels 8 (Differential) 
Type of input -30 mV to 75 mV linear, or TC types B, 
C, E, J, K, L, N, R, S, T and U 
Measurement range See Table 27 
Input impedance >1MQ 


CJ-temperature measurement reference | 4-wire connected IEC-751/Pt100 RTD, 
TY820 can be used 


Maximum field cable length 600 meters (656 yd.) or max. 500 Q 
CMV between channels, max. 5 V d.c. 
CMRR, 50 Hz, 60 Hz 100 dB 
NMRR, 50 Hz, 60 Hz >40 dB 
Resolution (A/D converter) 16 bits 
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Table 26. AI843 Thermocouple/mV Input Module Specifications at 25°C 


(Continued) 
Feature lai 
Thermocouple/mV Input Module 
Error <0.1% 


Temperature drift 


Typ. 10 ppm/°C 
Max. 25 ppm/°C 


Filter, analog (1st order Low-pass) 


1.1 kHz 


Filter (integration) 


50 Hz or 60 Hz 


Update cycle time, max. 


320 ms +n x 80 ms at 50 Hz 
267 ms +n x 67 ms at 60 Hz 
(n = active channels) 


Supervision 


Module error if: reference channels 
outside limits, power supply low 
Channel error if: open-circuit, out of 
range <-40°C (-40° F) and >100°C 
(212° F) (only Cold Junction channel) 
Linear: none 


Current consumption 24 V (Modulebus) |50 mA 
Current consumption 5 V (Modulebus) |60 mA 
Power dissipation 1.5W 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU818, TU830, TU842, and TU843 


MTU keying code 


B,A 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 
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Table 27. AI843 Range/Linearization 


Input Type Temperature Range 
TC type B ") 44...1820°C, 111.2...3308°F 
TC type C 0...2300°C, 32...4172°F 
TC type D 0...2300°C, 32...4172°F 


TC type E ") 


-270...1000°C, -454...1832°F 


TC type J “) 


-210...1200°C, -346...2192°F 


TC type K ") 


-270...1372°C, -454...2501.6°F 


TC type L 


-200...900°C, -328...1652°F 


TC type N “) 


-270...1300°C, -454...2372°F 


TC type R “) 


-50...1768°C, -58...3214.4°F 


TC type S$ “) 


-50...1768°C, -58...3214.4°F 


TC type T (1) 


-270...400°C, -454...752°F 


TC type U 


-200...600°C, -328...1112°F 


Linear range 


-30...75 mV 


Pt100 RTD (for CJC) () 


-40...100°C, -40...212°F 


| From the 11 Sensor Types above, one choice is to be selected by the user per 


(1) 


Linearization per IEC 584-1 1995, and following ITS 90 requirements. 


(2) Sensor Type applies to Cold Junction channel only, for the measuring 
of the Cold Junction Compensation temperature. 


channel. 
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Block Diagram Al843 


Ch 1 Fault (F1) @— 


Ch 8 Fault (F8) @— 


——]Ch 2 Fault (F2) QH 
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<P 


N 


NIN 


Fault (F) @— 
Run (R) @— 
Warning (W) @— 
+CH1 
-CH1_| EMC/LP + 
MUX 
+CH2 ~~] 
-CH2_| EMC/LP |—+ ~~] 
| 
| 
| 
| 
| 
MUX 
+CH8 4 
CH8 | EMC/LP + 
S+_ 
+ 
- EMC/LP oe 
S- 


Figure 43. AI843 Block Diagram 


MCU 
ASIC 


ModuleBus 


N 
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Process Connections 


Al843 Thermocouple/mV Input Module 


Table 28. AI843 Process Connections 


Process meso, Tess, : TU818 
Connection TU842, TU843 TU852 Terminal Terminal 
Terminal 
PCJC+ B1 3 (X1b) C1 
Ch1, + Input C1 3 (X1a) D1 
Ch1, - Input C2 16 (X1a) B1 
Ch1, Return (ZP) Al, A2 2,15 (X1a and X1b) |L1- 
ICJC+ B2 16 (X1b) Al 
ICJC- B3 4 (X1b) C2 
Pref B4 17 (X1b) A2 
Ch 2, + Input C3 4 (X1a) D2 
Ch 2, - Input C4 17 (X1a) B2 
Ch 2, Return (ZP) | A3, A4 2,15 (X1a and X1b) |L1- 
PCJC- B5 5 (X1b) C3 
Ch 3, + Input C5 5 (X1a) D3 
Ch 3, - Input C6 18 (X1a) B3 
Ch 3, Return (ZP) |A5, A6 2,15 (X1aand X1b) |L1- 
Ch 4, + Input C7 6 (X1a) D4 
Ch 4, - Input C8 19 (Xia) B4 
Ch 4, Return (ZP) | A7, A8 2,15 (X1a and X1b) |L1- 
Ch 5, + Input cg 7 (X1a) D5 
Ch 5, - Input C10 20 (X1a) B5 
Ch 5, Return (ZP) |A9, A10 12, 25 (X1a and X1b) | L2- 
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Table 28. AI843 Process Connections (Continued) 


TU830, TU833, 


Pokisesie Tus42,Tu843 | TU85S2 Terminal | 7/88 
Terminal 
PCJC+ B12 21 (X1b) A6 
Ch 6, + Input C11 8 (Xia) D6 
Ch 6, - Input C12 21 (X1la) B6 
Ch6, Return (ZP) |/A11,A12 12, 25 (X1a and X1b) | L2- 
ICJC+ B13 9 (X1b) C7 
ICJC- B14 22 (X1b) A7 
Ch 7, + Input C13 9 (X1a) D7 
Ch 7, - Input C14 22 (X1a) B7 
Ch 7, Return (ZP) |A13, A14 12, 25 (X1a and X1b) | L2- 
Pref B15 10 (X1b) C8 
PCJC- B16 23 (X1b) A8 
Ch 8, + Input C15 10 (X1a) D8 
Ch 8, - Input C16 23 (X1a) B8 
Ch 8, Return (ZP) |A15, A16 12, 25 (X1a and X1b) | L2- 
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Figure 44 shows the process connections for the TC/mV Input Module AI843 when 
installed on a TU830 Extended MTU. 


” Process CTU830/TUB. 


Thermocouple isolated B3 
from ground ! B4 


Thermocouple connected , 
to ground 


Ché- [| [C12 
A11,A12 


B13 
Pti100 B14 
i 1) Ch7+ | |C13 
Ch7- | [C14 
A13,A14 


B15 

Ref100 B16 

3 2 - é - 2 1) Ch8+ | [C15 
Ch8- | [C16 

A15,A16 


1) Only if the Cold Junction channel is used 


Note: No external power supply ALS 
should be connected L2- 


Figure 44. AI843 with TU830 Extended MTU Process Connections 
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Figure 45 shows the process connections for the TC/mV Input Module AI843 when 
installed on a TU830 Extended MTU. 


Process TU830/TU833 
! 6.3A 
Multi-conductor (Cu) eitt 


shielded cables ee Fuse 


Thermocouple Box 
connected to I l B2 


ground an a Chi+{ [C1 
{ I DH} —<tti- C2 


He 


Pp —_fo <n Hera 


A13,A14 


Bi5 
Thermocouple Refio0 | [B16 


} 
I 
I 
isolated from 1) Ch8+| |C15 
ground < ‘< a ert C16 
_—) a? =— 7 Ais ATe 
a 6.3A 
ae = = @n2t 


1) Only if the Cold Junction channel is used i t Fuse 


fie: 


Note: No external power supply ae 7 - 
should be connected => 


Figure 45. AI843 with TU830 Extended MTU Process Connections to Remote 
Junction Box 
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Figure 46 shows the process connections for the Thermocouple/mV Input Module 
AI843 when installed on a TU842 or TU843 Redundant MTU. 


Process Li, TU842/TU843 


lit 7? 


---—-F-Y A1,A2 
Thermocouple isolated = 
from groun B4 


Thermocouple connected ' 
to ground e Bi2 


Pt100 B14 
1 ) Ch7+|_|C13 


Ref100 B16 
1 ) Ch8+|_|C15 e 


1) Only if the Cold Junction 
channel is used 


Note: No external power supply ! 
should be connected = : _ 


Figure 46. AI843 with TU842 or TU843 Extended MTU Process Connections 
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Features 
° 8 channels for 0...20 mA, 4...20 mA, 0...5 V 


or 1...5 V d.c., single ended unipolar inputs. 


e Single or redundant operation. 


¢ 1 group of 8 channels isolated from ground. 


° 12 Bit resolution. 


¢ Current limited transmitter supply per 
channel. 


e Advanced on-board diagnostics. 


e HART pass-through communication. 


Description 


The AI845 Analog Input Module for single or 
redundant applications. The module has 8 
channels. Each channel can be either a voltage or 
current input when MTU TU844 or TU845 is 
used, when other MTUs are used all channels 
become voltage or current inputs. 


The voltage and current input is able to 
withstand an overvoltage or undervoltage of at 
least 11 V d.c. The input resistance for voltage 
input is greater than 10 M ohm and the input 
resistance for current input is 250 ohm. 


The module distributes the external HART compatible transmitter supply to each 
channel. This adds a simple connection to distribute the supply to 2-wire or 3-wire 
transmitters. The transmitter power is supervised and current limited. 


If an external power supply is used for feeding HART transmitters, the power 


supply must be HART compatible. 
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The module performs self-diagnostics cyclically. Module diagnostics include: 


e External power supply, Transmitter power and External shunt error. Error in 
these are reported as External channel error. 


¢ Low Pass Filter, Multiplexer and Test channels. Error in these are reported as 
Internal channel error. 


e Analog Read Back, Reference Voltage, Internal Power Supply, Checksum, 
Watchdog and Memory. Error in these are reported as Module Error. 


All eight channels are isolated from the ModuleBus in one group. Power to the input 
stages is converted from the 24 V on the ModuleBus. 


The module has HART pass-through functionality. Only point-to-point 
communication is supported. 


Eight different types of MTUs can be used for single applications. The TU830/ 
TU833 Extended MTU enables three wire connection to the devices without 
additional terminals. The TU810 (or TU814) Compact MTU has terminals for 24 V 
process voltage inputs, but requires external terminals for distribution of 24 V power 
supply to the field devices. The extended MTU, TU835, and TU838 provides a fuse 
(3 A max.) per channel for process power out. The TU812 Compact MTU has a D- 
Sub 25 pin (male) connector for connection to the process. The TU818 Compact 
MTU provides connection to 2-wire sensors without external marshaling. 


Three types of MTUs can be used for redundant applications, two for mounting ona 
horizontal DIN rail and one for mounting on a vertical DIN rail. 


Shielded field cables for process connections are required if HART is used. 


The parameter Shunt mode should be set to External shunt when the MTU 
TU844/TU845/TU854 is used or when voltage inputs is required for other MTU. 


It is only possible to mix voltage and current input when TU844/TU845/TU854 is 
used; for other MTUs, all channels become voltage or current inputs. 
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Technical Data 
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Table 29. AI845 Analog Input Module Specifications at 25° C 


Feature 


Al845 Analog Input Module 


Number of channels 


8 


Type of input 


Unipolar single ended 


Measurement range 


0...20 mA, 0...5 V, 
4...20 mA, 1... 5V 


Over range +15% 
Input impedance (at voltage input) 10 MQ 
Input impedance (at current input) 250 © 


(including PTC) 


Maximum field cable length 


600 meters, (656 yd.) 


Voltage input, maximum non-destructive | 11 V d.c. 
NMRR, 50 Hz, 60 Hz >40 dB 
Error Max. 0.1% 
Resolution 12 bit 


Temperature drift 


Max. 50 ppm/° C 


Update cycle time 10 ms 
Current consumption 24 V (Modulebus) |50 mA 
Current consumption 5 V (Modulebus) |100 mA 


Current consumption 24 V (process 
power supply, UPx) 


339 mA (max) (22 mA + transmitter 
current*1.32) 
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Table 29. AI845 Analog Input Module Specifications at 25° C (Continued) 


Feature 


Al845 Analog Input Module 


Power dissipation 


3.5 W 


Transmitter supply (per channel): 


+ - 10%'1) 

HART compatible 
Voltage: 24 V @ 23 mA 
Current: 30 mA 


Supervision 


Module error if: analog read back, 
reference voltage, internal power supply, 
checksum, watchdog and memory error 
Internal channel error if: low pass filter, 
multiplexer and test channels error 
External channel error if: external power 
supply low, transmitter power and 
external shunt error 


Input filter (rise time 0-90%) 


290 ms 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU810, TU812, TU814, TU818, TU830, 
TU833, TU835, TU838, TU844 or TU845 
and TU854 


MTU keying code CC 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) If the transmitter need more current to start up, use external power for the transmitter. 
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Block Diagram Al845 


R 
24V @ 
aS — w &— 
a F @®— 
ZP 
Wane 
' U4 T| 24Vv 
- \ 
WA 
‘MU LP 
111 = 
CPU 
* MBI 
MUC ao 
T = 
; “4 | \ a — Mux a t 
I8U LP = WA 
‘Is 
- 
zp Mux 
— HART 
S Modem <> 
LP — Mux 
I8UC LP a 


Figure 47. AI845 Block Diagram 
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Process Connections 


Al845 Analog Input Module, single or redundant 


With HART signals shielded cables should be used for current process connections. 


Table 30. AI845 Process Connections 


TU812 


TU810 TU844 
Process (or | D-Sub 25 | tygig | 1U830/ | tyess | tusss | Tus4s |_'U854 
; male ‘ TU833 ; : ‘ Terminal 
Connection | TU814) Terminal ; Terminal | Terminal | Terminal (2) 
. Connector Terminal (2) 
Terminal (1) 
+24 V d.c. Li+ (2) 1,14 Li+ (2) |L1+(2) |L14+(2) |L1+(2) |L1+ 1,14 
0 V d.c. (ZP)}L1- 2,15 L1- (2) L1- (2) L1- (2) L1- (2) L1- 2,15 
U1 - - C1 B1 11(F1) |A1(F1) |Bt1 3 
Ch1, C1 3 D1 C1 - B1 B2 - 
Voltage 
Input 
Ch1, B1 16 B1 C2 12 B2 B2 16 
Current 
Input 
Ch1, Return | A1 - - Al, A2 - A2 A1,A2 - 
(ZP) 
U2 - - C2 B3 21(F2) |A3(F2) |B3 4 
Ch 2, C2 4 D2 C3 - B3 B4 - 
Voltage 
Input 
Ch 2, B2 17 B2 C4 22 B4 B4 17 
Current 
Input 
Ch 2, A2 - - A3, A4 - A4 A3, A4 - 
Return (ZP) 
U3 - - C3 B5 31 (F3) |A5(F3) |B5 5 
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Table 30. AI845 Process Connections (Continued) 


TU812 
TU810 TU844 
Process (or =| DS¥b25 | tygig | 1¥830/ | tusss | tusss | Tusas |_'U854 
. male ; TU833 . : : Terminal 
Connection | TU814) Terminal , Terminal | Terminal | Terminal (2) 
: Connector Terminal (2) 
Terminal (1) 
Ch 3, C3 5 D3 C5 - B5 B6 - 
Voltage 
Input 
Ch 3, B3 18 B3 C6 32 B6 B6 18 
Current 
Input 
Ch 8, A3 - - A5, A6 - A6 A5,A6 |- 
Return (ZP) 
U4 - - C4 B7 41 (F4) |A7(F4) |B7 6 
Ch 4, C4 6 D4 C7 - B7 B8 - 
Voltage 
Input 
Ch 4, B4 19 B4 C8 42 B8 B8 19 
Current 
Input 
Ch 4, A4 - - A7, A8 - A8 A7,A8_ |- 
Return (ZP) 
U5 - - C5 B9 51(F5) |A9(F5) |B9 7 
Ch 5, C5 7 D5 C9 - B9 B10 - 
Voltage 
Input 
Ch 5, B5 20 B5 C10 52 B10 B10 20 
Current 
Input 
Ch 5, A5 - - A9, A10 |- A10 A9, A10 |- 
Return (ZP) 
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Table 30. AI845 Process Connections (Continued) 


TU812 
TU810 TU844 
Process (or | D-Sub 25 | tyeig | 1U830/ | tygss | tusss | Tus4s |_'U854 
; male : TU833 : : : Terminal 
Connection | TU814) Terminal ; Terminal | Terminal | Terminal 
: Connector Terminal (2) 
Terminal (1) 
U6 - - C6 B11 61 (F6) |A11 (F6) |B11 8 
Ch 6, C6 8 D6 C11 - B11 B12 - 
Voltage 
Input 
Ch 6, B6 21 B6 C12 62 B12 B12 21 
Current 
Input 
Ch 6, A6 - - A11, A12|- A12 A11, A12|- 
Return (ZP) 
U7 - - C7 B13 71 (F7) |A13(F7) |B13 9 
Ch 7, C7 9 D7 C13 - B13 B14 - 
Voltage 
Input 
Ch 7, B7 22 B7 C14 72 B14 B14 22 
Current 
Input 
Ch 7, A7 - - A13, A14 | - A14 A13, A14 | - 
Return (ZP) 
U8 - - C8 B15 81(F8) |A15 (F8) |B15 10 
Ch 8, C8 10 D8 C15 - B15 B16 - 
Voltage 
Input 
Ch 8, B8 23 B8 C16 82 B16 B16 23 
Current 
Input 
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Table 30. AI845 Process Connections (Continued) 
TU812 
TU810 TU844 
Process (or =| DS¥b25 | tygig | 1¥830 | tusss | tusss | Tus4s |_'U854 
: male ; TU833 ; : : Terminal 
Connection | TU814) Terminal . Terminal | Terminal | Terminal (2) 
: Connector Terminal (2) 
Terminal 

Ch 8, A8 - - A15, A16|- A16 A15, A16]- 
Return (ZP) 

+24Vd.c. |L2+(2) |11,24 L2+(2) |L2+(2) |L2+(2) |L2+(2) |L24+ 11, 24 
0 V d.c. (ZP) | L2- 12, 25 L2-(2) |L2-(2) |L2-(2) |L2-(2) |L2- 12, 25 


(1) Pin 13 connected to connector body for EM. 
(2) Voltage or current input chosen by the shunt stick on TU844/TU845/TU854. 
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Figure 48 shows the process connections for the Analog Input Module AI845 when 
installed on a TU830/TU833 Extended MTU. 


” Process TU830/TU833_ 
soay WI i4a O94 
Pwr. Pot+ 
Source Ov ei - Fuse 
1 i; 1 
Ci 
4-20mA Chi 1 [ [C2 
AT,AZ é ' 
2 - Wire 
XMTRs ve 1 1B3 
4 -20mA Ch2 | [| [C4 
A3,A4 ¢ 
, B5 \ 
0 -5V Ch3 V{_ [C5 
| C6 
ZP A5,A6 é 
4 - Wire B7 
XMTRs 0-20mA _Ch41 [G7 
i C8 ‘ 
ZP_—TA7,A8 t 
Current and U5 B9 
Voltage signals ; ce ‘ 
cannot be mixed J 0-20mA__ Ch51 
at the same cai AYAIO e 
module ! U6 B11 i 
a 
4-2 Ch6 | 
mA Cre ate 
3 - Wire : e ' 
XMTRs U7 B13 
0-5V Ch7 V/ [C13 
; C14 i 
ZP ATS, AT4 
U8 B15 
10-5V Ch8 V| |C15 ' 
Ci6 
ZP A15,A16 ¢ 
' 6.3A i 
+24v L2+ 
L2+ 
Chx V = Voltage Input Ov L2- Fuse 


Chx | = Current Input ' iL2- r 


Figure 48. AI845 with TU830/TU833 Extended MTU Process Connections 
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Figure 49 shows the process connections for the Analog Input Module AI845 when 
installed on a TU835 Extended MTU. 


: : : : Process 7 TU835 : 
1 1 1 
Fn=100mA 
+24V Li+ 
; ov HE] ! 
fLT- 
; X12 Fi i 
L1+ 11 é 
/ 4-20mA___Ch11| |12 
F2 
Li+ | [21 4 
'4-20mA___Ch21| |22 
F3 
Lit 31 é ' 
4-20mA Ch3 | | [32 
F4 ' 
; Li+ | |44 
J 4-20mA Ch4 || |42 ‘ 
‘ F5 
L2+ 51 
) 14-20mA __Ch51| {52 
F6 
( L2+ | |61 4 ; 
4-20mA Ch6 | | |62 
F7 
' L2+ 71 é 
y 4-20mA_— Ch71| {72 1 
‘ F8 
L2+ | |81 é 
y _4-20mA___Ch8 1 | |82 
X13 \ 
+24V L2+ é 
' 2+ 
Chx | = Current Input ov Lo- 


Figure 49. AI845 with TU835 Extended MTU Process Connections 
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Figure 50 shows the process connections for the Analog Input Module AI845 when 
installed on a TU838 Extended MTU. 


Process 


! +24V ' 
Pwr. 
Source OV 
L1+ 
| 4-20mA___Chi1 
2 - Wire 
XMTRs Li+ 


14-20mA___Ch21 


'0-5V Ch3 V 


Current and | 


Voltage signals : J | zp 1 
ie nixed 4 - Wire 1 
chee ee 
adile | | 0 - 20mA Ch | 
L2+ 
,0-20mA _Ch51 
ZP 
L2+ ' 
4-20mA__Chél 
3 - Wire ZP ; 
XMTRs ! L2+ 
0-5V Ch7 V 
i ZP 
L2+ 
0-5V Ch8 V i 
Zp 
Chx V = Voltage Input , at 
Chx | = Current Input ov 


Figure 50. AI845 with TU838 Extended MTU Process Connections 
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Figure 51 shows the process connections for the Analog Input Module AI845 when 
installed on a TU810 or TU814 Compact MTU. 


Process 


TU810 
; (or TU814) ; 
' +24V Li+ 1 
Pwr. | Lit 
Sup. ov L1- ‘ 
? C1 
4-20mA Chi 1/ {Bi 
Al 4 ; 
i ° C2 ; 
4 - 20mA Ch2 1 | [B2 
Re 6 
f pa i 
0 -5V Ch3 Vi | C3 
B3 
ZP A3 ¢ 
Current and 
Voltage signals 0-5V ? chav |c4 
cannot be mixed ; B4 ; 
at the same ZP A4 pi 
module 
ry C5 
0-20mA Ch5 1 | [BS 
ZP AS e 
C6 
4-20mA ?_Ché! [1 B6 
Aj ZP A6 4 : 
@ 
0-5V Ch7 V! | C7 
7 B7 i 
ZP AT 4 
1 0-5V Ch8 V} | C8 : 
B8 
ZP A8 4 
L2+ ; 
PL2+ 
Chx V = Voltage Input 1 L2- e i 
Chx | = Current Input | 


Figure 51. AI845 with TU810 or TU814 Compact MTU Process Connections 
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Figure 52 shows the process connections for the Analog Input Module AI845 when 
installed on a TU812 Compact MTU. 


; [ Tusi20 
J-, | {1 UPL +24v 
14 j4 UP1 
| @ way | 
ice 15|zP1 
Current and Voltage 13-3 }_.3'S1  ChivV a 
Laue ise} | gelse on | 7] | 
module 14-/ | _.4'S3_ Ch2V : 
Whe 171S4_—_Ch21 | : 
| Be Geen 
18 18's6_Ch3 | a 
Process | 6. | eis7 Ch4 V | 
Connection i 
q9- = jg $8 Ch4 | H 
Tie -1\s9__ChsV_ 
> 20-, | _g0,S10 Ch5! 
ble .8|S11__Ché Vv 
21c: + _¢1 $12  Chél 
9- ~9|S13_ Ch7V q 
22-' ‘_g2'S14_Ch7! i 
10- JOlSi5 Ch8V 
23-,  _23.S16 Ch8l : 
fie jilupe +24V Z | 
ba, \uea ued 4 Ee 
Me ezP2 OV 
25. 25 zd 
ise) Pesey em 
Chx V = Voltage Input + | + ° : 7 = _ = 7 | 


Chx | = Current Input a 


Figure 52. AI845 with TU812 Compact MTU Process Connections 
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Figure 53 shows the process connections for the Analog Input Module AI845 when 
installed on a TU844 or TU845 Redundant MTU. 


Process TU844/TU845 
: +24V eblt ! 
Pwr. Li+ 
Source OV L1- 
PLi- Shunt , 
1 ut Bt sticks . 1 
B2 . 
4-20mA_ Chi 1 1 
sh A1,A2 a 
- Wire 
U2 B3 
XMTRs Ba 
4 -20mA__Ch2 
i A3,A4 4 ZP 
BS U3 
. 0-5V Ch3 B6 1 1 3U 
3 
: zP A5,A6 4 ZP ' 
4-Wire B7 ua 
ANS 0-20mA_Ch4_ [pa aU 
1 
4 
| zp A7,A8 $ ZP : 
U5 Bg \ f U5 
B10 5U 
'O0-20mA__Ch5 5 ' 
ZP A9,A10 . ZP 
1 1 
U6 B11 U6 
1 B12 6U 1 
4-20mA_Ché 6 
P A11,A12 
3 - Wire Z : 1? zP 
XMTRs U7 B13 U7 
0-5V Ch7 B14 7U : 
7 
zP A13,A14' : 4 
\ U8 B15 s \ 
0-5V Ch8 B16 
oe 
j 1 
zP A15,A16 | , 4 
: +24V L2+ z \ 
| Ple+ 
ov al. L2- 
PL ° 
! ; i) 
! 1 i) 
Shunt stick 
TY801 “—~j 
" 1 @ i 
\ 
\ 1 
\ 
1 1 


Figure 53. AI845 with TU8&44 or TU845 Redundant MTU Process Connections 
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Al880/AI880A High Integrity Analog Input Module 


Features 


8 channels for 0...20 mA, 4...20 mA, single 
ended unipolar inputs. 


Single or redundant configuration. 

1 group of 8 channels isolated from ground. 
12 bit resolution. 

Loop Supervised DI function. 


Configurable alarm limit for field power 
outputs. 


Configurable over/under range for current 
inputs. 


Current limited transmitter supply per 
channel. 


Advanced on-board diagnostics. 
Certified for SIL3 according to IEC 61508. 


Certified for Category 4 according to EN 
954-1. 


Complies with the NAMUR 
recommendation NE43, and supports 
configurable over- and under range limits. 


HART pass-through communication 
(AI880A). 


Description - Al Function 


The AI880/AI880A High Integrity Analog Input Module is designed for single and 
redundant configuration. The module has 8 current input channels. 


The input resistance is 250 ohm. 
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The module distributes the external transmitter supply to each channel. This adds a 
simple connection to distribute the supply to 2- or 3-wire transmitters. The 
transmitter power is supervised and current limited. 


All eight channels are isolated from the ModuleBus in one group. Power to the 
Module is generated from the 24 V on the ModuleBus. 


The AI880/AI880A complies with the NAMUR recommendation NE43, and 
supports configurable over- and under range limits. 


As AI880/AI880A needs external shunt sticks, the MTUs TU844, TU845 or TU854 
is required for redundant configurations and TU834 for single configurations. 


AI880A has HART pass-through functionality. Only point-to-point communication 
is supported. 


Sensors should be for 24 V power supply if it should be powered from the module. 


Shielded field cables are required for process connections. 


Description - Loop Supervised DI Function 


AI880/AI880A can be configured for the function Loop Supervised Digital Input. 
When used as Loop Supervised, the I/O module can handle input signals with 
defined levels for open circuit, logic low state, logic high state, and short circuit. 


The function, Loop Supervised DI, is also used with field devices without defined 
levels for field loop diagnostics, if an additional resistor network is added. 


IF The resistor network is considered to be a part of the field device; this must be 
considered when certifying a safety loop according to IEC 61511. 
The resistor network should be placed close to the field device. 


When using the function, Loop Supervised DI, the following parameter settings and 
field loop arrangement (resistor network) should be used: 


1. Interfacing to signals from mechanical contact switching devices. 
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ssoovo | UX : 
AI880A 


R2 


CHx Rl 


Figure 54. Field Loop Arrangement When using the function Loop Supervised DI 


Type of setting Setting Value 
Parameter Limit for change false — true ch No |4.2 mA 
Parameter Open circuit alarm level channel No. | 1.0 mA 
Resistor R1 2.7 k ohm") 
Resistor R2 10 k ohm") 


(1) In general, resistors must have the following rating: resistance tolerance 5% or 
better, power rating 0.5W or more. 


2. Interfacing to signals from 2-wire proximity switches. 


In general, Loop Supervised DI supports 2-wire proximity switches with: 
— Leakage current (off state) < 1.5mA. 
— Voltage drop (on state) < 8V. 
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Type of setting 


Setting 


Value 


Parameter Limit for change false — true ch No | 4.2 mA 
Parameter Open circuit alarm level channel No. | 1.0 mA 
Resistor R1 1.5 k ohm") () 
Resistor R2 10 k ohm? 


(1) 
(2) 


power rating 0.5 W or more. 


$800 VO 
AI880A 


Ux 


For field supplies (Uin) below 21.6 V, R1 must be 1.0 k ohm instead of 1.5 k ohm. 
In general, resistors must have the following rating: resistance tolerance 5% or better, 


CHx 


R1 


R2 


Figure 55. Field Loop Arrangement 


For applications where a field loop error shall not lead to immediate trip, the 
input value must be delayed with (at least) 200ms. This delay should be 
implemented in the application program. The delay is needed since the input 
value may change state a short time before the field loop error is detected. 


Self-diagnostic functions 


e — Errors in External power supply and External shunt error are reported as 
External channel error. 


¢ — Errors in Low Pass Filter, and Test channels are reported as channel error. 


e Errors in Analog to Digital converters, Multiplexer, Analog references, Internal 
power supplies, Errors in micro controller, FPGA and Memory are reported as 
Module Error. 
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Technical Data 


Table 31. AIS80/AI880A High Integrity Analog Input Module Specifications 


at 25°C 
Feature Al880 High Integrity Analog Input Module 
Number of channels 8 
Type of input Unipolar single ended 
Measurement range 0...20 MA 
4...20 mA 
Over range +12% (0...20mA) 


+15% (4...20mA) 


Input impedance (at current input) | 250 © (with Shunt stick TY801) 


Maximum field cable length 600 meters, (656 yd.) 
Voltage input, maximum non- 11 Vdc. 

destructive 

NMRR, 50 Hz, 60 Hz >40 dB 

Error <0.1% 

Safety accuracy 1.9% (configurable 0.6-5%) 
Resolution 12 bit 

Temperature drift Max. 50 ppm/? C 

Update cycle time 10 ms 

Current consumption 24 V 50 mA (max) 

(Modulebus) 

Current consumption 5 V 45 mA 

(Modulebus) 

Current consumption 24 V 260 mA (max) (4 + transmitter current) 


(process power supply, UPx) 


Power dissipation 2.4W 
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Table 31. AIS80/AI880A High Integrity Analog Input Module Specifications 
at 25° C (Continued) 


Feature 


Al880 High Integrity Analog Input Module 


Transmitter supply (per channel): 


Hart Compatible 

Voltage: Process power supply (Upx) - max 
45V 

Current: 32 mA + - 10%") 


Voltage supervision 


Internal voltage, field power input, field power 
output per channel 


Input filter rise time (0-90%) 


190 ms (HW filter) 


Isolation 


8 inputs isolated from ground in one group 


Module termination units 


TU834 (single) 
TU844, TU845, TU854 (redundant) 


MTU keying code 


FF (Al880), FD (Al880A) 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


(1) If the transmitter need more current to start up, use external power for the transmitter 
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Block Diagram AI880/AI880A 
FPGAI-@ R a 
UP 24V &) w 
mis — H® F 
—— i&) P 
vA 
U1 Tl 24v =Gp 
< Ei ___| Mux 4 
14U 
LP L 
MUC 
U T| 24v MCU 
: 4 | \ Mux ane 
a 
I8U LP YO # | 
LP + Mux 
I8UC LP = 


Figure 56. AI880/AI880A Block Diagram 
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Process Connections 


Shielded cables should be used for process connections (over all shield is sufficient 
if a multi core cable contains sorted signal types). 


Table 32. AI880/AI880A Process Connections 


TU834 
Process TU844 TU854 
Connection TU845 Terminal 
Terminal 

+24 V d.c. L1+ 1,14, 11, 24 
0 V dc. (ZP) Be 2, 15, 12, 25 
U1 Bi 3 

Ch1, Current Input B2 16 

Ch1, Return (ZP) A1,A2 - 

U2 B3 4 

Ch 2, Current Input |B4 17 

Ch 2, Return (ZP) A3, A4 - 

U3 B5 5 

Ch 3, Current Input |B6 18 

Ch 3, Return (ZP) A5, A6 - 

U4 B7 6 

Ch 4, Current Input |B8 19 

Ch 4, Return (ZP) A7, A8& - 

U5 B9 7 

Ch 5, Current Input |B10 20 

Ch 5, Return (ZP) AQ, A10_ |- 

U6 B11 8 
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Table 32. AI880/AIS8S0A Process Connections (Continued) 


TU834 
Process TU844 TU854 
Connection TU845 Terminal 
Terminal 
Ch 6, Current Input | B12 21 
Ch 6, Return (ZP) A11, A12 |- 
U7 B13 9 
Ch 7, Current Input |B14 22 
Ch 7, Return (ZP) A13, A14 |- 
U8 Bi5 10 
Ch 8, Current Input | B16 23 
Ch 8, Return (ZP) A15, A16 |- 
0 V d.c. (ZP) L2- - 
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Figure 57 shows the process connections for the High Integrity Analog Input 
Module AI880/AI880A when installed on a TU844 or TU845 redundant MTU. 


TU844/TU845 
: +24V qllt 
Pwr. Li+ 
Source ov L1- 
fu Shunt ? 
1 U1 Bi sticks 
B2 
-20mA_Ch1 Thy 
A1,A2 Panes 
2 - Wire ' 
U2 B3. 
XMTRs Bt 
-20mA_Ch2 A 
‘ A3,A4 lu 
. 
BS 
. -20mA_Ch3_[[B6 D 
=< 
' zp A5,A6 Wid 
4-Wire B7 
XMTAs -20mA Ch4_ [Ipa 
=r 
| 1 
zp |A7,A8 Wt 
U5 Bo f 
Bi0 
"Q-20mA__Ch5 i 
Pp 
Z AS,A10 Wty 
U6 Bit 
; B12 
-20mA_Ch6 rn 
P A11,A12 
3 - Wire Z a 
XMTRs UZ B13 
= 20mA__Ch7 B14 
= 
ZP A13,A14'| UJ 4 
f U8 B15 
= 20mA__Ch8 B16 
- 
zp aisate | ll |) 
! L2+ 7 
Pies 
ov L2- 
FT5- sa 


Figure 57. AI880/AI880A with TU844 or TU845 Redundant MTU Process Connections 
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Figure 58 shows the process connections for the High Integrity Analog Input 
Module AI880/AI880A when installed on a TU844 or TU845 redundant MTU and 
used as Loop Supervised DI. 


Process Tusaat ‘U845 


+24V Li 
Pwr. ‘ Tite ' 
Source OV L1- 
?li- shunt 7 
U1 Bt sticks 
1 
B2 . ' 
0-20mA_ Chi ‘yA fe 
A1,A2 wid 
2- Wire 1 U2 B3 : 
sensors B4 
0-20mA_Ch2 r] 
A3,A4 Wii 
1 
BS 
0-20mA_Ch3 BG 7 Hi 
| = 
t zp A5,A6 Wi 
4- Wire 1 
sensors Bz 7 7 
0-20mA_Ch4 B8 
= 
| ' zP A7,A8 tt 
U5 Bo 1 1 : 
B10 
10-20mA__Ch5 r] 
3- Wire gp | (AGAIN | le 
sensors U6 B11 
A B12 
0-20mA_Ch6 ry 
ZP A11A12,| |b \ 
al U7 B13 
"Q-20mA__Ch7 B14 
R2 1 i] 1 1 
ZP A13,A14 WI + 
U8 Bi5 e 
0-20mA_Ch8 Bi6 
7 e 
1 1 
zp A15,A16 | | ' 
1 L2+ 
Pia+ 
wv 1S e 1 


Figure 58. AI880/AI880A with TU844 or TU845 Redundant MTU Process Connections 
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Figure 59 shows the process connections for the High Integrity Analog Input 
Module AI880/AI880A when installed on a TU834 single MTU. 


Process TU834 
; +24V gilt : 
Pwr. Li+ 
Source ov Li- 
PLi- Shunt , 
1 U1 Bl sticks ' 
B2 
4-20mA_ Chi iy ry fa 
5 he : A1,A2 WI e \ 
Ire 
U2 B3 
XMTRs Ba 
4-20mA_ Ch2 I] 
i A3,A4 A i 
+ 
BS 
0-20mA_Ch3 Bo q T 
= 
| zP__| |a5,46 Wit 
4- Wire BZ 
XMTAS 0-20mA_Ch4_ [Ba 
; 7 \ 
| zp |A7,A8 WY 
U5 Bg 1 1 
; B10 ; 
0-20mA__Ch5 r 
ZP AQ,A10 u = 
U6 Bit 
Bi2 
4-20mA_Ch6 I] 
P A11,A12 
3 - Wire Z = . 
XMTRs ! UZ Bi3 1 
0-20mA_ Ch7 Bi4 
= 
zp A13,A14'| LI |' | 
' U8 Bi5 : 
O-20mA__Ch8 Bié 
z= 
zp aAis,aie’ | |’ ; 
L2+ 
L2+ 
OV L2- 
Pie . 


Figure 59. AI880/AI880A with TU834 Single MTU Process Connections 
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Figure 60 shows the process connections for the High Integrity Analog Input 
Module AI880/AI880A when installed on a TU834 single MTU and used as Loop 


Supervised DI. 
. S < ae Fe - 
Process 
: +24V Pines ! 
Pwr. 7 Li+ 
Source 0 (i 
PLi- Shunt , 
1 Ut B1 sticks 1 
B2 
4-20mA_ Chi iy ro 
; A1,A2 Panes ; 
2 - Wire U2 B3 
sensors B4 
4-20mA__Ch2 r] 


- 20mA 


4-Wire 


| “Io 
N {QO 
U le 
& [Be 
> 
jo 
HH 
‘@- 


BZ 
Serisels. 0-20mA_Ch4 BS 
= 1 
| zp |A7,A8 Wf 
U5 Bg \ 1 
; B10 : 
0-20mA__Ch5 r 
ZP A9,A10 W 
3 - Wire ‘ re 
sensors \ U6 Bit ' 
Bi2 
4-20mA__Ch6 I] 
ZP aitai2,| i | sd 
Al ! U7 Bi3 1 
Q-20mA__Ch7 B14 
Re lq: 
ZP. A13,A14 UW + 
U8 B15 y 
0-20mA__Ch8 Bi6 
7 
1 1 
1 ZP. A15,A16 LW o \ 
L2+ 
L2+ 
OV L2- 
; TEs * 1 


Figure 60. AIS80/AI880A with TU834 Single MTU Process Connections 
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Features 


° 8 channels of 0...20 mA, 4...20 
mA outputs. 


¢ — OSP sets outputs to 
predetermined state upon error 


detection. 


e — Analog Output is to be short 
circuit secured to ZP or +24 V. 


e Process and power connection 
via detachable connectors. 


Description 


The AO801 Analog Output Module \y oO 


has 8 unipolar analog output 


channels. 


The module performs self- 
diagnostic cyclically. A low 
internal power supply sets the 
module in INIT state (no signal 
from the module). 


Technical Data 


on 


STATUS 


A0801 
0(4)...20mA 


Table 33. AO801 Analog Output Module Specifications at 25°C 


Feature 


AO801 Analog Output Module 


Number of channels 


8 


Output rang 


0... 20mA, 4...20mA() 
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Table 33. AO801 Analog Output Module Specifications at 25°C (Continued) 


AQ801 Analog Output Module, 0(4)...20 mA 


Feature AO801 Analog Output Module 
Over range 15% 
Output load Max 850 ohms (external 24 V > 24 v) ) 


(24 V external - 7) /0.02 (external 24 V < 
24 V) 


Maximum field cable length 


600 meters (656 yd.) 


Rise time 10us 
Cycle time 1 ms 
Error Max. 0.1% 
Resolution 12 bit 


Output Set as Predetermined 
(OSP) timer 


256, 512, 1024 ms 


Temperature drift 


Typ. 30 ppm/°C 
Max. 60 ppm/° C 


Current consumption 24 V 
(process power supply, UPx) 


200 mA (max) 


Current consumption 5 V 70 mA (max) 
(Modulebus) 
Power dissipation 3.8 W 


Isolation 


Groupwise isolated from ground 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Acceptable wire sizes 


Solid: 0.05-2.5mm?, 30-12 AWG 
Stranded: 0.05-1.5mm*, 30-12 AWG 
Recommended torque: 0.5 - 0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) 4...20 mA handled by the FCI or controller 
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(2) 


174 


See Power Dissipation Calculation below. 


Power Dissipation Calculation 


If output load <250 ohms and high power supply can max. power dissipation be 
exceeded. 


The total power dissipated in the output stages should be <1.2 W. Can be calculated 
according to: 


UP <24V 
8 
P output = pa [( UP - 4.7 -(Ryj+ 100) x IcH) X IcHi] 
i=l 
UP >24 V 
8 
P output = pa [( 19.3 -( Ry + 100) x Ici) & Ici | 
i=l 
UP = Power supply to the output stages 
Toni = Average output current per channel 
Rij = Output load per channel 


Temporary overload or short circuit does not cause any damage but long term 
overload will decrease module MTBF. 
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Block Diagram AO801 


L+ 


@ STATUS .  — j 


#t EMC 10 
rot 
(\ : 1- 
Pos 
CPU Yj, 

oO 

= # EMC 80 
5VS C) prot 3- 
5V i ed 
ZD 
Power|_ok = EM 


Figure 61. AO801 Block Diagram 
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Process Connections 


Table 34. AO801 Process Connections 


Appendix A Specifications 


Process Process 
Connection Terminal 
Ch1, + Output 10 
Ch1 Return (ZP) 1- 
Ch 2, + Output 20 
Ch2 Return (ZP) 2- 
Ch 3, + Output 30 
Ch3 Return (ZP) 3- 
Ch 4, + Output 40 
Ch4 Return (ZP) 4- 
Ch 5, + Output 50 
Ch5 Return (ZP) 5- 
Ch 6, + Output 60 
Ch6 Return (ZP) 6- 
Ch 7, + Output 70 
Ch7 Return (ZP) 7- 
Ch 8, + Output 80 
Ch8 Return (ZP) 8- 
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Figure 62 shows the process connections for the AO801. 


Process 
Device 


0 -20mA 


0 - 20mA 


0 - 20mA 


0 - 20mA 


0 - 20mA 


0 - 20mA 


0 - 20mA 


0 - 20mA 


+24V 


Figure 62. AO801 Process Connections 
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA 
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Features 
¢  8channels of 0...20 mA, 4...20 mA outputs. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


e — Analog Output is to be short circuit secured 
to ZP or +24 V. 


Description 


The AO810/AO810V2 Analog Output Module 
has 
8 unipolar analog output channels. 


To supervise the communication to the D/A- 
converters the serial data is read back and 
verified. The open-circuit diagnostic is received 
during the readback. 


The module performs self-diagnostic cyclically. 


The module diagnostics includes process power 
supply supervision, which is reported when 
supply voltage to output circuitry is to low. The 
error is reported as a channel error. 


The channel diagnostic includes fault detection 
of the channel (only reported on active 
channels). The error is reported if the output 
current is less than the output set value and the 
output set value is greater than 1 mA. 


Four different types of MTUs can be used. The TU830 Extended MTU and the 
TU810 (or TU814) Compact MTU enables wire connection to the devices without 
additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male) 
connector for connection to the process. 
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Technical Data 


Table 35. AOS10/AO810V2 Analog Output Module Specifications at 25°C 


peature ‘mie oto eee 
Number of channels 8 
Output range 0... 20 mA, 4...20 mA “) 
Over range 15% 
Output load $00 ohms”), 


250 - 850 ohms) 


Maximum field cable length 


600 meters (656 yd.) 


Rise time 0 - 90% 0.35 ms RL = 500 ohms 
Cycle time 2ms 

Error Max. 0.1% at 0 - 500 ohms 
Resolution 14 bit 


Output Set as Predetermined (OSP) timer 


256, 512, 1024 ms 


Temperature drift 


Typ. 30 ppm/°C 
Max. 60 ppm/° C 


Current consumption 24 V 
(process power supply, UPx) 


AQ810: 200 mA (max) 
AO810V2: 245 mA) 
(max 20mA on 8 channels) 


Supervision 


Module: Output power low 


Channel: Open-circuit 
(for current > 1 mA) 


Current consumption 5 V (Modulebus) 


70 mA (max) 


Power dissipation ‘) 


2.3 W 


Isolation 


Groupwise isolated from ground 


Mounting termination units 


TU810, TU812, TU814 and 
TU830 
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Table 35. AOS&10/AO810V2 Analog Output Module Specifications at 25°C (Continued) 


Pasture AO810/A0810V2 
Analog Output Module 
MTU keying code AE 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Handled by the FCI or controller. 
(2) With supply connected to L1+ only 
(3) With supply connected to L2+ only. 
Note: R, = 250...850 ohms (with power supply connected to L2+), for AO810V2 850 ohms 
even at 19.2 V 
Power supply min.= U drop + | max. x RL = 7.7 V + 0.023 x R, (219.2 V) 
Power Supply max. = 30 V 
(4) AO810V2 replaces AO810 
(5) 250 ohm load, 70% of nominal current, all channels activated. Supply L+ connected. 
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Block Diagram AO810/A0810V2 


[ it L2+ 
| 
® FAULT | E L1+ 
@ RUN 
® WARNING zp 
" @ 
® osp 
# EMC O1 
prot 
() 
Pos eZ 
aVA 
oy 
rma) 
= # EMC 08 
5VS C) prot 
5V rT ~__] 
2D @—_® @ zp 
Power, ok F 3 ee EM 


Figure 63. AO810/AO810V2 Block Diagram 
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Table 36. AO810 Process Connections 


TU810 TU812 

Connection | (OF TUBI4) | DSub 25 male | TT inal 
+24 V d.c. L1+ (2) 1,14 L1+ (2) 
0 V d.c. (ZP) L1- 2,15 L1- (2) 
- - - B1, B2 
Ch1, + Output C1 3 C1 
Ch1 Return (ZP) Al - Ai, A2 
- - - B3, B4 
Ch 2, + Output C2 4 C3 
Ch2 Return (ZP) A2 - A3, A4 
- - - B5, B6 
Ch 3, + Output C3 5 C5 
Ch3 Return (ZP) A3 - A5, A6 
- - - B7, B8 
Ch 4, + Output C4 6 C7 
Ch4 Return (ZP) A4 - A7, A8& 
- - - B9, B10 
Ch 5, + Output C5 7 C9 
Ch5 Return (ZP) A5 - AQ, A10 
- - - B11, B12 
Ch 6, + Output C6 8 C11 
Ché6 Return (ZP) A6 - A11, A12 
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Table 36. AOS10 Process Connections (Continued) 


TU810 TU812 
Process TU830/TU833 
Connection fee TO S14), || Doub 22 mab Terminal 
Terminal | connector ) 

- - - B13, B14 
Ch 7, + Output C7 9 C13 

Ch7 Return (ZP) A7 - A13, A14 

- - - B15, B16 
Ch 8, + Output C8 10 C15 

Ch8 Return (ZP) A8 - A15, A16 
+24 V de L2+ (2) 11, 24 L2+ (2) 

0 V de (ZP) L2- 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 64 shows the process connections for the Analog Output Module 
AO810/A0810V2 when installed on a TU830 Extended MTU. 


TU830/TU833 Process 
Device 
BSA ig] | +24v 
L1 
Fuse L1- OV 
’ Lt 
Bi 
Ci |[Chi+ 0-20mA At < 500 ohms 
¢ Ai_[[Cht- (with power supply 
See Note below) 
B3 
C3 Ch2+  0-20mA 
A3 Ch2 = 
@ 
B5 
C5 Ch3+  0-20mA 
A5 Ch - 
@ 
B7 
C7 Ch4+  0-20mA 
t Ar_[{Ch4- 
Bg 
cg Ch5+  0-20mA 
° AQ Ché5 - 
Bi1 
Ci1||Ch6+ 0-20mA 
6 A11| | Ché - 
B13 
C13] | Ch7+ O-20mA 
e A13| | Ch7 - 
B15 
C15| | Ch8+ 0-20mA 
t At5| [Che - 
6.3A 
L2 a Note: R, = 250...850 ohms (with power supply 
Fuse L2 ov connected to L2+) 
e L2. Power supply min. = 7.7V+0.023 x Ry, 
Loe Rr, min = 250 ohms (including all outputs) 


Figure 64. AO810/AO810V2 with TU8&30 Extended MTU Process Connections 
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AQ0810/A0810V2 Analog Output Module, 0(4)...20 mA 


Figure 65 shows the process connections for the AO810/AO810V2 when installed 
on a TU810 or TU814 Compact MTU. 


: TU81 0 Process 
: (or TU814) Device 
; L1 +24V 
ce 
L1- OV 
gt Cnt + 0-20mA Ri. < 500 ohms 
* : gonnecte toLaey 
ee Note below) 
c2 || Ch2+ 0-20mA 
é A2 Ch2 - 
C3 Ch3 + 0-20mA 
4 A3 Ch3 - 
C4 Ch4+ 0-20mA 
é Ad Ch4 - 
c5|| Ch5+ 0-20mA 
> AD5 Ch5 - 
C6 Ch6+ 0-20mA 
‘ 4 A6 Ch6 - 
’ C7|_ | Ch7+ 0-20mA 
é A7| | Ch7 - 
Cg} | Ch8 + 
t As] [Ch - 
L2+ +24V_ Note: R, = 250...850 ohms (with power supply 
Lo+ connected to L2+) 
Lo- OV Power supply min. = 7.7V+0.023 x Ri, 
! ad for AO810V2 850 ohms even at 19.2 V 
- - - - 7 7 7 Power Supply = 19.2 to 30V 


R,_ min = 250 ohms (including all outputs) 


Figure 65. AOS&10/AO810V2 with TU&10 or TU814 Compact MTU Process 


Connections 
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Figure 66 shows the process connections for the Analog Output Module 
AO0810/A0810V2 when installed on a TU812 Compact MTU. 


TU812- - 
+24V UP 
UP1/14, ale 
ov Zz? ie 
ZP 1/15 pu R,_ < 500 ohms 
Chi+ Si fe (onneced to Le 
es 16, “16 See Note below) 
Ch2+ S34. 7° | 14 
S417 sll 
Ch3+ S5—BNN |iguS 
S618 +18 
Ch4+ S7/6 ) | 56 Connecti 
Soi ia 
ChS+ SoZ td a 
$1020, , ~20, -_- 
Ché + S11| 8 8 
S1221, 5 + 21 
Ch7 +S13] 9, 9 
$1422, 7 | ~22' 
Ch8 + S15110, 10 
Siczam em 
+24v JPR 
UP2/24, 24 
ov ZP2 2 ie 
ZP2/25, 25 
guis, , , 13 
e+. oY 


| |Note: Ri = 250...850 ohms (with power supply 


+ connected to L2+) 

Power supply min. = 7.7V+0.023 x Ry. 
for AO810V2 850 ohms even at 19.2 V 
Power Supply = 19.2 to 30V 

R,_ min = 250 ohms (including all outputs) 


Figure 66. AOS10/AO810V2 with TUS812 Compact MTU Process Connections 
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AOQ815 Analog Output Module 


Features 


8 channels of 4...20 mA outputs. 


OSP sets outputs to predetermined state 
upon error detection. 


1 group of 8 channels isolated from ground. 


Analog Output is to be short circuit secured 
to ZP or +24 V. 


12 bit resolution. 


HART pass-through communication. 


Description 


The AO815 Analog Output Module has 8 
unipolar analog output channels. 


The module performs self-diagnostic cyclically. 
Module diagnostics include: 


The module has HART pass-through functionality. Only point to point 


External Channel Error is reported (only 
reported on active channels) if the process 
power supply that supply voltage to output 
circuitry is too low, or the output current is 
less than the output set value and the output 


set value is greater than 1 mA (open circuit). 


Internal Channel Error is reported if the 
output circuit can not give the right current 
value. 


Module Error is reported in case of Output Transistor Error, Short Circuit, 
Checksum Error, Internal Power Supply Error or Watchdog error. 


AO815 Analog Output Module 


communication is supported. The output filter must be enabled on channels used for 
HART communication. 
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Four different types of MTUs can be used. The TU830 Extended MTU and the 
TU810 (or TU814) Compact MTU enables wire connection to the devices without 
additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male) 
connector for connection to the process. 


Shielded field cables for process connections are required if HART is used. 
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Technical Data 


Table 37. AOS15 Analog Output Module Specifications at 25°C 


Feature pools 
Analog Output Module 
Number of channels 8 
Output range 4...20 mA 
Over range +15% 
Output load Max 750 ohms 


Maximum field cable length 


600 meters (656 yd.) 


Rise time output filter 


- disable 23 ms (0-90%) 

- enable max 4mA/ 12.5 ms 
Cycle time 10 ms 

Error Max. 0.1% 
Resolution 12 bit 


Output Set as Predetermined (OSP) timer 


256, 512, 1024 ms 


Temperature drift 


Max. 50 ppm/°? C 


Current consumption 24 V 
(process power supply, UPx) 


165 mA (max) 


Current consumption 5 V (Modulebus) 


125 mA (max) 


Power dissipation ‘) 


3.5 W 
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AO815 Analog Output Module 


Table 37. AO81I5 Analog Output Module Specifications at 25°C (Continued) 


Feature 


AO815 
Analog Output Module 


Isolation 


Groupwise isolated from ground 


Mounting termination units 


TU810, TU812, TU814, TU830 
and TU833 


MTU keying code DB 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) 250 ohm load, 70% of nominal current, all channels activated. 
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Block Diagram AO815 


! UP21 ; f* 
Y R ®— 
O1 TJ 
aa) w @ 4 
Y/Y # F ®- 
—_ —— 0 &®- 
ZP _>] Open 
— Wire 
—J Cntr. 
—]| Reg. 
8-bit 
UP21 
=e y CPU 
08 = # MBI 
Mux T! 
' Zp = 
iam HART HART 
Modem 
-—5 UP21 
P fee 
u 7 
ZP - A 
E 7 — 
—— Main switch 
4 __ < 
! RCL_out 
MS 4 4 


Figure 67. AO815 Block Diagram 
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Process Connections 


AO815 Analog Output Module 


With HART signals shielded cables should be used for current process connections. 
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Table 38. AO815 Process Connections 


Process (srtusi 4) ahs 35 TU830/T U833 
Connection Tainniiial male a Terminal 
connector 
+24 V d.c. L1+ (2) 1,14 L1+ (2) 
0 V d.c. (ZP) L1- 2,15 L1- (2) 
- - - B1, B2 
Ch1, + Output C1 3 C1 
Ch1 Return (ZP) |A1 - Al, A2 
- - - B3, B4 
Ch 2, + Output C2 4 C3 
Ch2 Return (ZP) | A2 - A3, A4 
- - - B5, B6 
Ch 3, + Output C3 5 C5 
Ch3 Return (ZP) |A3 - A5, A6 
- - - B7, B8 
Ch 4, + Output C4 6 C7 
Ch4 Return (ZP) |A4 - A7, A8 
- - - B9, B10 
Ch 5, + Output C5 7 cg 
Ch5 Return (ZP) | A5 - AQ, A10 
- - - B11, B12 
Ch 6, + Output C6 8 C11 
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Table 38. AO815 Process Connections (Continued) 


TU812 
Process TUGTO DSub 25 TU830/TU833 
: (or TU814) : 
Connection : male Terminal 
Terminal (1) 
connector 

Ch6 Return (ZP) | A6 - A11, A12 
- - - B13, B14 
Ch 7, + Output C7 9 C13 
Ch7 Return (ZP) |A7 - A13, A14 
- - - B15, B16 
Ch 8, + Output C8 10 C15 
Ch8 Return (ZP) | A8 - A15, A16 
0 V de (ZP) L2- 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 76 shows the process connections for the AO815 when installed on a 
TU830/TU833 Extended MTU. 


TU830/TU833 Process 
! Device 
3A 
; ae Lit, +24V 
Li+ 
Fuse it- ov 
Ir? 
Bi 
; C1,C2| | Ch1+  4-20mA 
e A1,A2| | Chi - 
B3 
C3,C4| | Ch2+ _4-20mA 
¢ A3,A4| | Ch2 - 
1 B5 
C5,C6| | Ch3 + 4-20mA 
; a A5,A6| | Ch3 - 
BZ 
1 C7,C8| | Ch4 + 4 -20mA 
é A7,A8| | Ch4 - 
Bg 
c9,C10| | Ch5+ 4-20mA 
AQ9,A10} | Ch5 - 
@ 
' B11 
C11,C12| |Ch6+ — 4-20mA 
t A11,A12| | Ché - 
B13 
C13,C14| | Ch7+ _ 4- 20mA 
4 A13,A14| | Ch7 - 
; B15 
C15,C16} | Ch8 + 4-20mA 
4 A15,A16| [| Ché - 
! 6.3A 
L2+ 
° 
Fuse ik 
é L2-9 ov 
L2- 


Figure 68. AO&15 with TU830/TU833 Extended MTU Process Connections 
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Figure 77 shows the process connections for the AO815 when installed on a TU810 


or TU814 Compact MTU. 


; TU81 0 Process 
(or TU814) Device 
Li+ +24V 
Lit 
L1- ov 
B1,C1 Chi + - 20mA 
4 Al Chi - 
B2,C2 Ch2 + - 20mA 
A2 Che - 
@ 
B3,C3 Ch3 + - 20mA 
A38 Ch3 - 
@ 
B4,C4 Ch4 + - 20mA 
e A4 Ché4 - 
B5,C5 Ch5 + - 20mA 
. AD5 Ch5 - 
B6,C6 Ch6 + - 20mA 
e A6 Ch6 - 
B7,C7 Ch7 + - 20mA 
é A7 Ch7 - 
B8,C8 Ch8 + - 20mA 
é A8 Ché - 
L2+ 
L2+ 
L2- OV 


Figure 69. AO815 with TU810 or TU814 Compact MTU Process Connections 
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AO815 Analog Output Module 


Figure 78 shows the process connections for the AO815 when installed on a TU812 


Compact MTU. 


: ‘TUsi2> : 
+24v .UPi i 
UP1/14, 514 
ov Zi ie 
| ZP1|15 25 
Chi+ S193) 53 
S2|16 16 
Ch2+ S3'4 ° |) 4 
S47 17 
Ch3+ SS — 
S68 18 
| Ch4+ 87, 6, | cone bk 
Sc 19° 
| Ch5+ $9] 7 Z Hh 
$1020, , | 20, —< 
Ché + S11] 8 8 
12121) | 52h 
Ch7 + S13] 9, 9 
S1422amy eee 
Ch8 + S15|10, 10 
sito ia 
1 euP2ltt Souk 
| UP2/24 24 
OV zP2q2 te 
ZP2 (25 525 
€Mis, , , 18 
| ot ‘ 


Figure 70. AO&15 with TUS812 Compact MTU Process Connections 
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Features 


° 4 channels of -20 mA...+20 mA, 0...20 mA, 
4...20 mA or -10 V...+10 V, 0...10 V, 2...10 
V outputs. 


¢ Individually galvanically isolated channels. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


Description 


The AO820 Analog Output Module has 4 
bipolar analog output channels. The choice of 
current or voltage output is configurable for 
each channel. There are separate sets of 
terminals for voltage and current outputs, and it 
is up to the user to wire outputs properly. 

The only differences between current or voltage 
channel configuration is in software settings. 


To supervise the communication to the A/D- 
converters the output data is read back and 
verified. The open-circuit diagnostics are read 
continuously as well. 


The process voltage supervision input give 
channel error signals if the voltage 
disappears.The error signal can be read via the 
ModuleBus. 


The Channel diagnostics include fault detection of the channel (only reported on 
active channels). The error is reported if the output current differ from the output set 
value (that is, open wire condition). 
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AQ820 Galvanically Isolated Bipolar Analog Output Module 


Four different types of MTUs can be used. The TU830 Extended MTU and the 
TU810 (or TU814) Compact MTU enables wire connection to the devices without 
additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male) 


connector for connection to the process. 


Technical Data 


Table 39. AO820 Analog Output Module Specifications at 25°C 


Feature 


AO820 
Analog Output Module 


Number of channels 


4 


Output ranges (nominal) 


-20 mA...+20 mA, 0...20 mA, 4...20 mA 
(1) or -10 V...+10 V, 0...10 V, 2...10 V™ 


Over range 


+15% 


Output load 


<550 ohms - Nominal ranges 
<510 ohms - Over-range 


Output load, voltage outputs 


> 5k ohms 


Maximum field cable length 


600 meters (656 yd.) 


Rise time < 0.7 ms 
Cycle time for all channels <1.5 ms 
Error, Voltage Max. 0.1% 


Error, Current 


at 250 ohms typ. 0.1%, max. 0.15% 


Resolution 


12 bits plus sign 


Output Set as Predetermined (OSP) 
timer 


256, 512, 1024 ms 


Temperature drift 


Max. 90 ppm/°C 


Current consumption 24 V (Modulebus) 


260 mA (max) 


Current consumption 5 V (Modulebus) 


100 mA (max) 
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Table 39. AO&20 Analog Output Module Specifications at 25°C (Continued) 


Feature ahaa 
Analog Output Module 

Power dissipation (2) 6W 

Supervision Module: Output power low 
Channel: Open circuit (for current > 
1mA) 

Isolation Individually isolated, 
channel-to-channel and to circuit 
common 

Module termination units TU810, TU812, TU814 or TU830 

MTU keying code BC 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 


(1) Handled by the controller or FCI. 
(2) Power dissipation is calculated with 250 ohms load, 70 percent of nominal output current, all 
channels activated. 
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Block Diagram AO820 


MBI-2 


@ FAULT 
® RUN Iso Power | Amp 
@ WARNING ene smp , 
ae 1 
® osP a | A] emc C+ 
S/H | protect | _O 11+ 
O1U- 
\___ |Current sense 
H zp, @ Gtk 
Pos CPU] ' a 
DAT+ | o—e EM . 
DAT- oo 
‘a CLK+ | 
F CLK- # ty | 
@ 
= 5VS , () Iso Power —_-U,| Amp: 
8 5V and Amp I 4 | 


O4U+ 

ov | | EMC 

+24 Amp | protect | _O41-_ 

+0V24 — _O4U- 
Current sense 


Block O4I- 
Power lok my ee zP4  @ 


$—e @ 


Figure 71. AO820 Block Diagram 
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Process Connections 


Appendix A Specifications 


Table 40. AO820 Process Connections 


Process Connection (or TU8t4 D-Sub 25 mae ers 
Not used L1+ (2) 1,14 L1+ (2) 
Not used L1- 2,15 L1- (2) 
- - - B1, B2 
Ch1, Current Output + | C1 3 C1 
Ch1, Current Output - | B1 16 C2 

- Al - Al, A2 
- - - B3, B4 
Ch1, Voltage Output + | C2 4 C3 
Ch1, Voltage Output - | B2 17 C4 

A2 - A3, A4 
- - - B5, B6 
Ch2, Current Output + |C3 5 C5 
Ch2, Current Output - |B3 18 C6 

- A3 - A5, A6 
- - - B7, B8 
Ch2, Voltage Output + | C4 6 C7 
Ch2, Voltage Output - | B4 19 C8 

- A4 - A7, A8 
- - - B9, B10 
Ch3, Current Output + | C5 7 cg 
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Table 40. AOS820 Process Connections (Continued) 


Process Connection (or TU8t4 D-sub 25 mal iil ae 
Ch, Current Output - | B5 20 C10 

- A5 - AQ, A10 

- - - B11, B12 
Ch8, Voltage Output + | C6 8 C11 

Ch3, Voltage Output - | B6 21 C12 

- A6 - A11, A12 
- - - B13, B14 
Ch4, Current Output + | C7 9 C13 
Ch4, Current Output - | B7 22 C14 

- A7 - A13, A14 
- - - B15, B16 
Ch4, Voltage Output + | C8 10 C15 
Ch4, Voltage Output - | B8 23 C16 

- A8 - A15, A16 
Not used L2+ (2) 11, 24 L2+ (2) 
Not used L2- 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 72 shows the process connections for the Bipolar Analog Output Module 
AO820 when installed on a TU830 Extended MTU. 
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TU830/TU833 Process 
' Device 
= che ‘RL hms f 
+ = <550 ohms for 
Fuse L1- current outputs 
L1- 
C1 Ch1 1+ +20mA 
C2 Chi - 
C3 _| | Chi V+ 
C4 Ch1 - 
C5 Ch2 1+ 0-20mA 
C6 Ch2 - 
C7 Ch2 V+ ; 
C8 Ch2 - 
Use either the current or 
voltage output terminals, 
C9 _||Ch3I+ | but not both per channel. 
C10] | Ch3 - 
C11} | Ch3 V+ — +10V 
C12] | Ch3 - \ 
C13] | Ch4 I+ 1 
C14| | Ch4 - 
Cis| |Ch4V+ 0-10V | 
C16] | Ch4 - 
ee L2+, 
Fuse ea RL = >2K ohms for 
re 1 voltage outputs 


Figure 72. AO&20 with TU&30 Extended MTU Process Connections 
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Figure 73 shows the process connections for the AO820 when installed on a TU810 
or TU814 Compact MTU. 


TU810 Process — 
(or TU814) ' Device 
‘ L1+ : 
L1 +f 
L1- 


RL = <550 ohms for 
' current outputs 


C1 | |Ch1l+ +20mA 
B1 | [Chi - 


C2 | |Ch1 V+ 
B2 | |Ch1 - 


C3 | |Ch2 1+ 0-20mA 
B3 | [Cha - 


C4 | |Ch2 V+ 
B4 | |Ch2 - 


Use either the current or 
voltage output terminals, 
C5] |Ch3 I+ hha 
B5|_|Ch3 - 


but not both per channel. 


C6 | |Ch3 V+ +10V 
B6 | [Cho - ; 


C7] |Ch4 I+ ' 
B7|_|Ch4 - 


cs! |Ch4v+ 0-10V , 
B8| [Cha - 


RL = >2K ohms for 
; voltage outputs 


Figure 73. AO&20 with TU&10 or TU814 Compact MTU Process Connections 
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Figure 74 shows the process connections for the AO820 when installed on a TU812 


Compact MTU 
—— ~oon > et  - Tusi2— 
Li+ tae i | Et 
L1- UP1/14, 14 
ZP1, 2 |. 2] 
ovy iE 
C1 Chit 2P i 
Bi Chi - si ia 
S2 16, 16 
och xs | 
S447, 17 
C3 Ch2 I+ S5/ 5 os 
B3_ Ch2- 36 18, 18 
| Process 
6 
C4. Ch2 V+ S71 6, Connection 
B4___Ch2- S8 19, Ie) 
S9| 7, 7 
C5 Ch3 I+ $10 20, | 20) — 
B5_ Ch3 - a a 5 
$12 124 | 21] 
C6 Ch3 V+ © 
B6__Ch3 - $13| 9 9 
$14 (22, ‘ a2) 
C7__Ch4 I+ S15 110, 10 
Ee Si6 ig | | 23) 
Cg Ch4 V+ +24V UP2'11, a 
BS _Che - UP224 ) | 24 
ZP212 2 
L24 ov|zP2/25 25, | 
1 
L2- ~ 13, = 2 
oe. o 


Figure 74. AO&20 with TU812 Compact MTU 


204 


3BSE020924-510 B 


Appendix A Specifications A0845/A0845A Analog Output Module, Single or Redundant 


AQ845/A0845A Analog Output Module, 
Single or Redundant 


Features 
¢ 8 channels of 4...20 mA outputs. 
¢ For single or redundant applications. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


¢ 1 group of 8 channels isolated from ground. 


e — Analog Output is to be short circuit secured 
to ZP or +24 V. 


e Advanced on-board diagnostics. 
e 12 bit resolution. 


¢ HART pass-through communication. 


Description 


The AO845/AO845A Analog Output Module 
for single or redundant applications has 8 
unipolar analog output channels. 


The module performs self-diagnostic cyclically. 
Module diagnostics include: 


e — External Channel Error is reported (only 
reported on active channels) if the process 
power supply that supply voltage to output 
circuitry is too low, or the output current is 
less than the output set value and the output 
set value > 1 mA (open circuit). 


e Internal Channel Error is reported if the output circuit can not give the right 
current value. In a redundant pair the module will be commanded to error state 
by the ModuleBus master. 
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¢ Module Error is reported in case of Output Transistor Error, Short Circuit, 
Checksum Error, Internal Power Supply Error, Status Link Error, Watchdog or 


Wrong OSP behavior. 


The module has HART pass-through functionality. Only point to point 
communication is supported. The output filter must be enabled on channels used for 


HART communication. 


Five different types of MTUs can be used for single applications. The TU830/ 
TU833 Extended MTU and the TU810 (or TU814) Compact MTU enables wire 
connection to the devices without additional terminals. The TU812 Compact MTU 
has a D-Sub 25 pin (male) connector for connection to the process. 


For redundant applications there are three types of MTUs, TU842/TU852 for 
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail. 


Shielded field cables for process connections are required if HART is used. 


Technical Data 


Table 41. AO845/AO845A Analog Output Module Specifications at 25°C 


Feature A0845/A0845A 
Analog Output Module 
Number of channels 8 
Output range 4...20 mA 
Over range +15% 
Output load Max 750 ohms 


Maximum field cable length 


600 meters (656 yd.) 


Rise time output filter 
- disable 


23 ms (0-90%) 


- enable max 4mA/ 12.5 ms 
Cycle time 10 ms 

Error Max. 0.1% 
Resolution 12 bit 
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Table 41. AO845/AO845A Analog Output Module Specifications at 25°C (Continued) 


Feature AO0845/A0845A 
Analog Output Module 

Output Set as Predetermined (OSP) timer | 256, 512, 1024 ms 

Temperature drift Max. 50 ppm/° C 

Current consumption 24 V 218 mA (max 20mA on 

(process power supply, UPx) 8 channels) 

Current consumption 5 V (Modulebus) 125 mA (max) 

Power dissipation (1) 3.5 W 

Isolation Groupwise isolated from ground 

Mounting termination units TU810, TU812, TU814, TU830, 
TU833, TU842, TU843 and 
TU852 

MTU keying code AQ845: CC 
AO845A: DB 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 


(1) 250 ohm load, 70% of nominal current, all channels activated. 
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Block Diagram AO845/A0845A 


UP21 (» 
O1 ‘ eae 
ma) W & 4 
a 0 @— 
ZP Open 
—| Wire 
—J Cntr. 
=| Reg. 
8-bit 
UP21 
=. y CPU 
O08 s/ # MBI 
j ee 7 
— Mux =i 
'ZP = 
_ HART HART 
Modem 
UP21 
ae — - 
ZP A 
E r [——_ ares 
|___ Main switch 
! ¢___ J < 
! RCL_out 
MS 4 4 


Figure 75. AOS45/AO845A Block Diagram 
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AO0845/AO0845A Analog Output Module, Single or Redundant 


Process Connections 


With HART signals shielded cables should be used for current process connections. 


Table 42. AO845/AO845A Process Connections 


Tus10 TU812 
Process (or TU814) DSub 25 TU830/T U833 TU842/T U843 TU852 
Connection Terminal male Terminal Terminal Terminal 
connector") 

+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ 1, 14 (X1a) 
0 V d.c. (ZP) L1- 2,15 L1- (2) L1- 2, 15 (X1a) 
- - - B1, B2 - - 
Ch1, + Output C1 3 C1 C1, C2 3 (X1a) 
Chi Return (ZP) |A1 - Ai, A2 Al, A2 - 
- - - B3, B4 - - 
Ch 2, + Output C2 4 C3 C3, C4 4 (X1a) 
Ch2 Return (ZP) | A2 - A3, A4 A3, A4 - 
- - - B5, B6 - - 
Ch 3, + Output C3 5 C5 C5, C6 5 (X1a) 
Ch3 Return (ZP) |A3 - A5, A6 A5, A6 - 
- - - B7, B8 - - 
Ch 4,+ Output |C4 6 C7 C7, C8 6 (X1a) 
Ch4 Return (ZP) | A4 - A7, A8 A7,A8 - 
- - - B9, B10 - - 
Ch 5, + Output C5 7 cg C9, C10 7 (X1a) 
Ch5 Return (ZP) |A5 - AQ, A10 AQ, A10- - 
- - - B11, Bi2 - - 
Ch6,+ Output |C6 8 C11 Cli, Cre 8 (X1a) 
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Table 42. AO845/AO845A Process Connections (Continued) 


TU810 et. 
Process (or TU814) DSub 25 TU830/TU833 | TU842/TU843 TU852 
Connection A male Terminal Terminal Terminal 
Terminal (1) 
connector 

Ch6 Return (ZP) | A6 - A11, A12 A11, A12 - 
- - - B13, B14 - - 
Ch 7, + Output C7 9 C13 C13, C14 9 (X1a) 
Ch7 Return (ZP) |A7 - A13, A14 A13, A14 - 
- - - B15, B16 - - 
Ch 8, + Output C8 10 C15 C15, C16 10 (X1a) 
Ch8 Return (ZP) | A8 - A15, A16 A15, A16 - 
0 V de (ZP) L2- 12, 25 L2- (2) L2- 12, 25 (X1a) 


(1) Pin 13 connected to connector body for EM. 
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Figure 76 shows the process connections for the AO845/AO0845A when installed on 
a TU830 Extended MTU. 


TU830/TU833 Process 
! Device 
3A 
; ge Lit, +24V 
Li+ 
Fuse t- ov 
Lr? 
B1 
; C1,C2| | Ch1+  4-20mA 
¢ A1,A2| | Chi - 
B3 
c3,c4| | Ch2+ 4-20mA 
4 A3,A4[ | Ch2 - 
i‘ B5 
C5,C6| | Ch3 + 4-20mA 
By A5,A6| | Ch3 - 
B7 
i C7,C8| | Ch4+ 4-20mA 
é A7,A8| | Ch4 - 
BQ 
C9,C10| | Ch5+ — 4-20mA 
A9,A10| | Ch5 - 
@ 
: B11 
C11,C12| |Ch6+ — 4-20mA 
' pt A11,A12| | Ché - 
B13 
! C13,C14| | Ch7+ — 4- 20mA 
. A13,A14| | Ch7 - 
B15 
C15,C16} | Ch8 + 4-20mA 
4 A15,A16| | Ch8 - 
' 6.3A 
L2+ 
e 
Fuse ik 
1 é L2-9 OV 
L2- 


Figure 76. AO845/AO845A with TU830 Extended MTU Process Connections 
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Figure 77 shows the process connections for the AO845/AO845A when installed on 
a TU810 or TU814 Compact MTU. 


; TU81 0 Process 
(or TU814) Device 
; Li+ +24V 
Lit 
L1- ov 
B1,C1 Chi+  4-20mA 
At|[_Cht- 


B2,C2 Ch2+  4-20mA 
A2 Che - 


B3,C3 Ch3+  4-20mA 
A3 Ch - 


B4,C4 Ch4+  4-20mA 
A4 Ché4 - 


B5,C5 Ch5+ 4-20mA 
A5 Ché5 - 


B6,C6 Ch6+  4-20mA 
A6 Ch6 - 


B7,C7 Ch7+  4-20mA 
AZ Ch7 - 


B8,C8 Ch8+  4-20mA 


é A8 Ché - 
L2+ 
L2+ 
L2- OV 


Figure 77. AO845/AO845A with TU810 or TU814 Compact MTU Process 
Connections 
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Figure 78 shows the process connections for the AO845/AO845A when installed on 
a TU812 Compact MTU. 


TU812 : ; 
+24v QUP1 1, 3 
UP1/14, 514 
ov_.2ZPi\ i fe 
ZP1|15 ~ 15 
Chi+ S1/3 + |. 3 
S2 16, 16 
Ch2+ s3i4' | 4 
S417 7 
Ch3+ ssi — 
s6l18, 18 
1 , | ' Process 
| Ch4+ $7, 6 6 Connection 
sola |= en 
| Ch5+ S9| 7, vA 
$1020, , , ~20, = 
Ché + S11] 8, 8 
Sa 
Ch7 + S13] 9, 9 
$14'22,' | 22! 
Ch8 +_$15110, 10 
Sicha [ae 
urn . Souk 
UP2,24 24 
we 
| ZP2|25 +25 
€Mi3,, | 513 
, e. . 


Figure 78. AO845/AO845A with TU812 Compact MTU Process Connections 
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Figure 79 shows the process connections for the AO845/A0845A when installed on 
a TU842 or TU843 Redundant MTU. 


A0845/A0845A\ 


TU842/TU843 


+24V 


VAR 


Ov 


Chi + 


- 20mA 


Process 
Device 


Chi - 


Ch2 + 


- 20mA 


Ch2 - 


Ch3 + 


- 20mA 


Ch3 - 


- 20mA 


Ch4 + 
Cha - 


Ch5 + 


- 20mA 


Ché5 - 


C11, C12 


Ch6 + 


- 20mA 


Alt, A12 


Ché6 - 


C13, C14) 


Ch7 + 


- 20mA 


A13, A14 


Ch7 - 


C15, C16 


Ch8 + 


- 20mA 


bd At5, Ai6 


Ch8 - 


ov 


Figure 


79, AO845/AO845A with TU842 or TU843 Redundant MTU Process Connections 
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DI801 Digital Input Module, 24 V, Current Sinking 


Features . 


¢ 16 channels for 24 V d.c. 
inputs with current sinking. 


° 1 isolated groups of 16 with S$ 123456 7 8 910111213141516 
voltage supervision. 


e Input status indicators. 


STATUS 


e — Process and power connection 
via detachable connectors. 
Description 
The DI801 is a 16 channel 24 V DIs01 
digital input module for the S800 24V 
I/O. This module has 16 digital \) 2, 
inputs. The input voltage range is 
18 to 30 volt d.c. and the input 0 L] O 
current is 6 mA at 24 V. The inputs 
are in one isolated group with L+L- 24V 
sixteen channels and channel 123456789 10 11 12 13 14 15 16 


number sixteen can be used for 
voltage supervision input in the 
group. 

Every input channel consists of 
current limiting components, EMC 
protection components, input state indication LED and optical isolation barrier. 


Channel 16 can be used as voltage supervision input for channels 1-15. If the 
voltage connected to channel 16 disappears, the error inputs are activated. The error 
signal can be read from the ModuleBus. This supervision can be enabled/disabled 
with the “a” parameter. If the error inputs are disabled channel 16 can be used as 
normal input channels. 
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The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through 


the filter. 


Technical Data 


Table 43. DI801 Digital Input Module Specifications 


Feature 


DI801 
Digital Input Module 


Number of channels 


16 (1 x 16), current sinking 


Rated voltage 24 V d.c. 

(process power supply range) (18 to 30 V d.c.) 
Input voltage range, “1” 15 to 30 V 

Input voltage range, “O” -30 to +5 V 
Nominal input channel current 6.7 MA @ 24 V dc. 
Input Current, “1” >3.0mMA 

Input Current, “O” <1.0 mA 

Input Impedance 3.5 kQ 

Maximum field cable length 600 meters (656 yd.) 
Filter times (digital, selectable) 2,4, 8,16 ms 
Process voltage supervision channel 16 
Current consumption, 5 V (Modulebus) |70 mA 

Power dissipation (1) 2.2W 


Isolation 


Groupwise isolated from ground 


Rated insulation voltage 


50 V 
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Table 43. DI801 Digital Input Module Specifications (Continued) 


Feature DIBO} 
Digital Input Module 
Dielectric test voltage 500 V a.c. 
Acceptable wire sizes Solid: 0.05-2.5mm?, 30-12 AWG 


Stranded: 0.05-1.5mm?2, 30-12 AWG 
Recommended torque: 0.5 - 0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24 Volts. 


Block Diagram DI801 


EMC- 
BARRIER 
CH 1 14 
(SSNS + 
STATUS @}— 
CH2 @ < 2 
MBI }¢— mM 
+5V > 
POWER-OK ql 
ov >| ! 
DAT » 
DAT-N q | | ! 
CH 15 NS 
$7 \ bq 
POS0-9 2 Q N 
CH 16 116 
BLOCK » lg < ' 
L- 
-] EM 


Figure 80. DI801 Block Diagram 
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Table 44. DISOI Process Connections 


Process Process 

Connection Terminal 
Ch1 Input 1 
Ch 2 Input 2 
Ch 3 Input 3 
Ch 4 Input 4 
Ch 5 Input 5 
Ch 6 Input 6 
Ch 7 Input 7 
Ch 8 Input 8 
Ch 9 Input 9 
Ch 10 Input 10 
Ch 11 Input 11 
Ch 12 Input 12 
Ch 13 Input 13 
Ch 14 Input 14 
Ch 15 Input 15 
Ch 16 Input 16 
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Figure 81 shows the process connections for the DI801. 


Process , 


°o 


iS 
N 
ES 
N 
N 
IS 
~ 
~ 


VAN 


+24V 
OV 


Figure 81. DISO1 Process Connections 
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Features 


¢  8channels for 120 V a.c./d.c. 
inputs with current sinking. 


e — Individually isolated channels. 


¢ Voltage supervision of field 
input power. 


e Input status indicators. 
e Signal filtering. 


° Process connection via 
detachable connectors. 


Description 


The DI802 is an 8 channel 120 V 
a.c./d.c.digital input module for the 
$800 I/O. This module has 8 digital 
inputs. The a.c. input voltage range 
is 77 - 130 volt and the input 
current is 10 mA at 120 V ac. 

The d.c. input range is 75 - 145 V 
and the input current is 2.8 mA at 
110 V. The inputs are individually 
isolated. 


Every input channel consists of 


$1 2 3 4 5 6 7 8 
UY 

(7) 

r= 

= 

7) 
, 

DI802 

120V a.c./d.c. 


) 


1 2 3 4 5 6 7 8 
ABA BA BABA BA BA BAB 


current limiting components, EMC protection components, input state indication 


LED and optical isolation barrier. 


Channel 8 can be used as voltage supervision input for channels 1-7. 
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If the voltage connected to channel 8 disappears, the error inputs are activated. The 
error signal can be read from the ModuleBus. This supervision can be 
enabled/disabled with parameter “a’’. If the error inputs are disabled, channel 8 can 


be used as the normal input channel. 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through 


the filter. 


Technical Data 


Table 45. DI802 Digital Input Module Specifications 


Feature 


DI802 
Digital Input Module 


Number of channels 


8, current sinking 


Rated voltage 


(process power supply range) 


120 V ac. 
(77 to 130 V a.c.) 
110 Vdc. 
(75 to 145 V d.c.) 


Input voltage range, “1” 


77 to 130 V a.c. 
75 to 145 V d.c. 


Input voltage range, “O” 


0 to 30 V acc. 
0 to 20 V dic. 


Nominal input channel current 


10 mA a.c. @ 120 V acc. 
2.8 mAd.c. @ 110 V d.c. 


Input frequency range a.c. 47...63 Hz 
Input Impedance 12 kQ (a.c.) 
39 kQ (d.c.) 


Maximum field cable length 


200 meters (219 yd.) 
100pF/m. for a.c. 
600 meters (656 yd.) for d.c. 
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Table 45. DI802 Digital Input Module Specifications (Continued) 


Feature os BIgGe 
Digital Input Module 
Filter times (digital, selectable) 2, 4, 8, 16 ms 
Analog filter On/Off delay 5/18 ms 
Process voltage supervision Channel 8 
Current consumption 5 V (Modulebus) |50 mA 
Power dissipation (1) 2.8 W 


Isolation Individually isolated channels 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


Acceptable wire sizes 


Solid: 0.05-2.5mm?, 30-12 AWG 
Stranded: 0.05-1.5mm®, 30-12 AWG 
Recommended torque: 0.5 - 0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DI802 


BIC INPUT CHANNELS 
STATUS &)———J 
Rectifiers and 
filters 
' 'CH14 & 
— 
le i . 
x1 | ene @ }¢—_______ 
+5VI mBl-1 [¢ N; > 
oo 
+5V.| D ASIC 1 ® 
mt» 

POWER-OK | @ lel [CHS le <—__—_ = 
= > |» IN > Ss 
a OV, > to Q : 8 
® |) DAT+ «| | cH4 L <—_—___;—_-# 
© | DAT- _. |RS-485)¢>1 | as 
° Q 5 
ro! oO 

1 » . to |________._» = 
8 CLK- »/RS A85\—» 2 
* POS0-6 | <— CH6 le —_ 

& 
<—_—_______ 
) cal \k ; 
——o 
EEPROM|¢—> 
° ——— 
im oH : aw? ; 
‘gl 


Figure 82. DI802 Block Diagram 
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Process Connections 


Table 46. DISO2 Process Connections 


Appendix A Specifications 


Process Process 
Connection Terminal 
Ch1 Input 1A 
1B 
Ch 2 Input 2A 
2B 
Ch 3 Input 3A 
3B 
Ch 4 Input 4A 
4B 
Ch 5 Input 5A 
5B 
Ch 6 Input 6A 
6B 
Ch 7 Input 7A 
7B 
Ch 8 Input 8A 
8B 
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Figure 83 shows the process connections for the DI802. 


Process , 


+120V 


Figure 83. DI802 Process Connections 
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Features 


¢  8channels for 230 V a.c./d.c. 
inputs with current sinking. 


e Individually isolated channels. 


¢ Voltage supervision of field 
input power. 


e Input status indicators. 
e Signal filtering. 


° Process connection via 
detachable connectors. 


Description 


The DI803 is an 8 channel 230 V 
a.c./d.c.digital input module for the 
$800 I/O. This module has 8 digital 
inputs. The a.c. input voltage range 
is 164 - 264 volt and the input 
current is 7.6 mA at 230 V a.c. 
The d.c. input range is 175 - 275 V 
and the input current is 1.6 mA at 
220 V. The inputs are individually 
isolated. 


Every input channel consists of 


$1 2 3 4 5 6 7 8 
UY 

(7) 

r= 

= 

7) 
, 

DI803 

230V a.c./d.c. 


X J) 


1 2 3 4 5 6 7 8 
ABA BA BABA BA BA BAB 


current limiting components, EMC protection components, input state indication 


LED and optical isolation barrier. 


Channel 8 can be used as voltage supervision input for channels 1-7. 


If the voltage connected to channel 8 disappears, the error inputs are activated. The 
error signal can be read from the ModuleBus. This supervision can be 
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enabled/disabled with the “a” parameter. If the error inputs are disabled channel 8 


can be used as normal input channels. 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through 


the filter. 


Technical Data 


Table 47. DI803 Digital Input Module Specifications 


Feature 


DI803 
Digital Input Module 


Number of channels 


8, current sinking 


Rated voltage 230 V a.c. 
(process power supply range) (164 to 264 V a.c.) 
220 V d.c. 
(175 to 275 V d.c.) 
Input voltage range, “1” 164 to 264 V a.c. 
175 to 275 V d.c. 
Input voltage range, “O” 0 to 50 V a.c. 
0 to 40 V d.c. 


Nominal input channel current 


7.6 MA @ 230 V a.c. (PR:A) 
11mA @ 230 V a.c. (from PR:B) 


1.6mA @220V d.c 


Input frequency range, a.c. 47...63 Hz 
Input impedance 30 kQ (a.c.) 
134 kQ (d.c.) 


Maximum field cable length 


200 meters (219 yd.) 
100pF/m. for a.c. 
600 meters (656 yd.) for d.c. 


Filter times (digital, selectable) 


2, 4, 8, 16 ms 
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Table 47. DI803 Digital Input Module Specifications (Continued) 


Feature ts BIRGS 
Digital Input Module 
Analog filter On/Off delay 5/28 ms 
Process voltage supervision Channel 8 
Current consumption 5 V (Modulebus) |50 mA 
Power dissipation (1) 2.8 W 


Isolation Individually isolated channels 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


Acceptable wire sizes 


Solid: 0.05-2.5mm?2, 30-12 AWG 
Stranded: 0.05-1.5mm?2, 30-12 AWG 
Recommended torque: 0.5 - 0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) Power dissipation is calculated with 70 percent of the channels activated. 


3BSE020924-510 B 


Appendix A Specifications DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking 


Block Diagram DI803 


BIC INPUT CHANNELS 
| STATUS \ | | 
Rectifiers and 
filters 
lg _EGHI © \ ke <——_—____ 1A 
IN > 1B 
x1 | ie & | an 
+5VI mBi-1 [¢ Ai > 2B 
H_“*"y] 
| +5V_| ASIC | Q | 
m || b1___ 3A 
POWER-OK | # le{ [CH LN = 
= > TU > S 3B 
ae Ov, ‘| || ee 
= n 
ai CH 4 & <*—___—- 4A 
iy (ae *IRS-485|¢p) hi ) N; as 7 
ec z | | 
8 CH5 69 <——__+ : 5A 
2 [lou , , NS re 
@ | 'CLK- p| RS-485}—>| _ @ = 5B 
3S 
= E CH6 i¢—_—__+—— 6A 
| POS0-6 | | a \\ es 
& 
<$—_|§-___—_—_—— 
| Mone le 7A 
—E 
EEPROM|¢—» 2 7B 
|g CHS i <——- 8a 
|_________» 
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Figure 84. DI803 Block Diagram 
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Process Connections 


Table 48. DISO3 Process Connections 


Appendix A Specifications 


Process Process 
Connection Terminal 
Ch1 Input 1A 
1B 
Ch 2 Input 2A 
2B 
Ch 3 Input 3A 
3B 
Ch 4 Input 4A 
4B 
Ch 5 Input 5A 
5B 
Ch 6 Input 6A 
6B 
Ch 7 Input 7A 
7B 
Ch 8 Input 8A 
8B 
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Figure 85 shows the process connections for the DI803. 


Process , 


+230V 


Figure 85. DI803 Process Connections 
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DI810 Digital Input Module, 24 V, Current Sinking 


Features 


¢ 16 channels for 24 V d.c. inputs with current 
sinking. 


=m 


¢ Two isolated groups of 8 with voltage supervision. 


e Input status indicators. 


Description 


The DI810 is a 16 channel 24 V digital input module 
for the S800 I/O. This module has 16 digital inputs. 
The input voltage range is 18 to 30 volt d.c. and the 
input current is 6 mA at 24 V. The inputs are divided 
into two individually isolated groups with eight 
channels and one voltage supervision input in each 
group. 

Every input channel consists of current limiting 
components, EMC protection components, input state 
indication LED and optical isolation barrier. 


oo voagaeswan = 


The process voltage supervision input give channel 
error signals if the voltage disappears.The error signal 
can be read via the ModuleBus. 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
time are filtered out, and pulses longer than 3, 6, 12 and 24 ms get through the filter. 
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Eight different types of MTUs can be used. The TU830/TU833 Extended MTU 
enables three wire connection to the devices without additional terminals. The 
TU810 (or TU814) Compact MTU has terminals for 24 V process voltage 
supervision inputs, but requires external terminals for distribution of 24 V power 
supply to the devices. The TU818 Compact MTU provides connection to 2-wire 
sensors without external marshaling. The TU838 extended MTU, provides a fuse (3 
A max.) per two channels for process power out. The TU812 Compact MTU has a 
D-Sub 25 pin (male) connector for connection to the process. TU850 provides one 
disconnectable PTC fused sensor/transmitter power outlet terminal per channel. 


Technical Data 


Table 49. DI810 Digital Input Module Specifications 


Feature be mids 
Digital Input Module 
Number of channels 16 (2 x 8), current sinking 
Rated voltage 24 V d.c. 
(process power supply range) (18 to 30 V d.c.) 
Input voltage range, “1” 15 to 30 V 
Input voltage range, “O” -30 to +5 V 
Nominal input channel current 6mA @ 24V ac. 
Input Current “1” >3.0mA 
Input Current “0” <1.0mA 
Input Impedance 3.5 kQ 
Maximum field cable length 600 meters (656 yd.) 
Filter times (digital, selectable) 2, 4, 8, 16 ms 
Process voltage supervision 2 channels (1 per group) 
Current consumption 5 V (Modulebus) |50 mA 
Power dissipation (1) 1.8W 
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Table 49. DI810 Digital Input Module Specifications (Continued) 


Feature Beit 
Digital Input Module 
Isolation Groupwise isolated from ground 
Module termination units TU810, TU812, TU814, TU830, TU833, 
TU838 or TU850. 
MTU keying code AA 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24 Volts. 
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Block Diagram DI810 


BIC ; ; - ; GROUP 1 ; ; ; - ; X2 
EMC- Lie: {a 
| @ BARRIER U1! 
11 
FAULT @— jee Le \ le 
RUN (&)— = 
WARNING @— yyy fe CH \ i ue 
ASIC oe | 
Li+ 
x1 | ® = 
I CH8 + oO 
aie lq \\e 8 
= Sura in yi ERROR 1-8 mi SIISION a 
3 >} ™ > < tN 8 
= OV [Lake = 
oO > > 2 
2] 2 
@ DAT iL 13 
S orn IRS-485 ae 
Sk o | : : : , . . e 
8 GROUP 2 
3 | | POSo-9 , ‘ , i as acer 
BLOCK @ BARRIER ee 7 
«| fcHote KL 19-16 | | 
24V SUPER- , 
EEPROM |¢—>| ERROR 9-16 x ¢__VISION 
| =} 
oe 
EM 


Figure 86. DI810 Block Diagram 
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Process Connections 


Table 50. DI810 Process Connections 


TU812 
Process feria ; erriice Tusis |TUs30/TUs33) TUs38 | TU85O 
Connection . Terminal Terminal Terminal | Terminal 
Terminal eal) ease 
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2) 
0 V d.c. L1- 2,15 L1- (2) L1- (2) L1- (2) L1- (2) 
Ch1/Ch 2, - - C1, Al B1, B2 Al (F1) A1, A2 
L1+ 
Ch1 Input C1 3 D1 C1 B1 B1 
Ch 2 Input B1 16 B1 C2 B2 B2 
Ch1/Ch2, L1- Al - - A1, A2 A2 - 
Ch 3/Ch 4, - - C2, A2 B3, B4 A3 (F2) A3, A4 
L1+ 
Ch 3 Input C2 4 D2 C3 B3 B3 
Ch 4 Input B2 17 B2 C4 B4 B4 
Ch 3/Ch 4, A2 - - A3, A4 A4 - 
L1- 
Ch 5/Ch 6, - - C3, A3 B5, B6 A5 (F8) Ad, A6 
L1+ 
Ch 5 Input C3 5 D3 C5 B5 B5 
Ch 6 Input B3 18 B3 C6 B6 B6 
Ch 5/Ch 6, A3 - - A5, A6 A6 - 
L1- 
Ch 7/Ch 8, - - C4, A4 B7, B8 A7 (F4) A7, A8& 
L1+ 
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Table 50. DIS1IO Process Connections (Continued) 


TU812 
Process jaca i arr Tusis |TUs30/TUs33| TUs3s | TU850 
Connection Terminal Connector Terminal Terminal Terminal | Terminal 
(1) 
Ch 7 Input C4 6 D4 C7 B7 B7 
Ch 8 Input B4 19 B4 C8 B8 B8 
Ch 7/Ché, A4 - - A7, A& A8 - 
L1- 
Ch 9/Ch 10, - - C5, A5 B9, B10 AQ (F5) AQ, A10 
L2+ 
Ch 9 Input C5 7 D5 cg B9 B9 
Ch 10 Input B5 20 B5 C10 B10 B10 
Ch 9/Ch 10, A5 - - AQ, A10 A10 - 
L2- 
Ch 11/Ch 12, - - C6, A6 B11, B12 A11 (F6) |A11, A12 
L2+ 
Ch 11 Input C6 8 D6 C11 B11 B11 
Ch 12 Input B6 21 B6 C12 B12 B12 
Ch 11/Ch 12, A6 - - A11, A12 A12 - 
L2- 
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13, A14 
L2+ 
Ch 13 Input C7 9 D7 C13 B13 B13 
Ch 14 Input B7 22 B7 C14 B14 B14 
Ch 13/Ch 14, A7 - - A13, A14 A14 - 
L2- 
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Table 50. DI810 Process Connections (Continued) 


TU812 
Process ‘ee Trust ‘3 —— Tusis |Tuss0/TUs33) TUs3s8 | TU8sO 
Connection i Terminal Terminal Terminal | Terminal 
Terminal ll 
1) 
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16 
L2+ 
Ch 15 Input C8 10 D8 C15 B15 B15 
Ch 16 Input B8 23 B8 C16 B16 B16 
Ch 15/Ch16, A8 - - A15, A16 A16 - 
L2- 
+24 V dic. L2+ (2) 11,24 |L2+ (2) L2+ (2) L2+ (2) L2+ (2) 
OV d.c. L2- 12,25 |L2- (2) L2- (2) L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 87 shows the process connections for the Digital Input Module DI810 when 
installed on a TU830 Extended MTU. 


Process TU830/TU833 
6.3A 
+24V uu F ; 
+ GE | Supervise 
ov L1- Fuse 
Tee 
Li+ B1,B2 
Ch1 C1 
Ch2 | [C2 
L1- A1,A2 e , 
+ Li+ B3,B4 
i Ch3 C3 \ 
gp att Hes 
- Li- A3,A4 e - , 
+ ! Li+ B5,B6 ' 
Ch5 C5 
<> Ch6 C6 
z L1- A5,AG t N 
Li+ B7,B8 
[™ Ch7__[|C7 
Che__[ {C8 
L1- A7,A8 i 
Lo+ | [B9,B10 aS 
1 Chg C9 1 
Ch10 C10 
L2- IA9,A10 e \ 
+ ' L2+ B11,B12 ' 
Chit [ [C11 
<> Chi2 | (C12 
= ; L2- IA11,A12 4 
+ L2+ B13,B14 
Chi3_| |C13 
<> ! Ch14 | |C14 ' 
- L2- IA13,A14 
Lo, | B15,B16 nd INS 
' Chi5 | |C15 \ 
Chi6 | |CT6 
L2- A15,A16 4 2 t 
! 6.3A F : 
+24V ei2t é | Supervise 
ov oe Fuse —) 
1 Fi5- 1 n 


Figure 87. DIS10 with TU830 Extended MTU Process Connections 
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Figure 88 shows the process connections for the Digital Input Module DI810 when 
installed on a TU838 Extended MTU. 


Process TU838 
' +24V “4 ; ' 
2 vd Supervise 
Pty P| 
Li+ lat 
[™ Chi_| Bi b4 
j Ch2 B2 1 
L1- IA2 
e 
F2 aS 
+ Li+ |A3 Py 
i Ch3 BS \ 
<)> Ch4 B4 
2 Li- | A4 : al ; h 
+ 1 L1+ |IA5 3 e f 
Ch5 B5. 
<)> Che [Be 
= L1 IA6 
@ 1 
Li4 |az F4 INN 
[™ Ch7 BZ 
Chs__| B8 
L1- A8 
e 
L2+ | lag +8 mS 
1 Chg BO ‘ 
Ch10 B10 
L2- IA10 Pe 
so 
F6 
+ L2+ | |A11 ph 
Chit | [B11 
<)> Chi2 | [B12 
= L2 A12 
 ’ 1 
+ Lar | larg £24 ES 
Chi3 | [B13 
<)> Chi4 | [B14 1 
- L2 JA14 
oe 
La | fais FRO INS 
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Figure 88. DI810 with TU838 Extended MTU Process Connections 
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Figure 89 shows the process connections for the DI810 when installed on a TU810 


or TU814 Compact MTU. 
Process TU810 
(or TU814) 
+24V tie 
e LP Lt Supervise 
ov al LA- 
. 
[™ ? Chi_| |c1 
Ch2 | [Bi 
L1- Al 1 
+ 
° Ch3_| |c2 
> ch4 | |B2 
_ L1- A2 pe 
+ 
ae Ch5 | |c3 
> Ché C13 
_ L1 A3 t 
Ch7 C4 
Chs | |B4 
L1- A4 J 
[™ Chg _| |C5 
Chi0 | [BS 
L2- A5 ‘ 
+ ! : 
chi1 | |C6 
gp Ghia [188 
= L2- AG 4 
+ 
¢ C7 
<)> Chi4 | [B7 
- L2 A7 4 
——* 
| ™ Chi5 | |C8 
Chi16 | [B8 IS 
L2- A8 a : t > 
av L2+ : 
PL2+ , | Supervise 
ov L2- ? 
i e EM 


Figure 89. DI810 with TU810 or TU814 Compact MTU Process Connections 
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Figure 90 shows the process connections for the DI810 when installed on a TU812 


Compact MTU. 
Tus12 
 @ tae Supervise 
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zP1 
2 ee oY 
15 15|ZP1 
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Ble 8 |S11__Ch11 ; ; 
i-) | _ 24812 Chi2 
ome 22 |S13__Ch13 
ae feeesi4 Chia IN 
10- 101815 Ch15 
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24 24, UP2 
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25— 25|ZP2 
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Figure 90. DIS10 with TU812 Compact MTU Process Connections 
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Figure 91 shows the process connection for the DI810 when installed on a TU850 


Extended. 
Process TU850 
; 424 Te 
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ov T L1- Fuse a 
U1 Aly 
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Ss 
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/—e A4 ° 
A5 a! 
+ 1 r) 1 
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m U6 A6 aa: 
1 @ 1 
u7_| |A7 4 
Ch7 Tey) 
Chs_ |_[B8 
ae ea: 
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Cng_| [B9 m4 
Chi0 [_[B10 
A10 
Z 5 
+ Att 
Chi1 [BiH =e 
> Ch12 | [B12 
= Uui2 | |A12 4 5 
+ U13 | |A137 Lat 
Chi3 | [B13 " 
> ! Ch14 | B14 ! 
=a u14 [JA14 4 
U15 | |A155 
[™ 7 Chi5 | B15! Lat @ 1 
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Figure 91. DIS10 with TU850 Extended MTU Process Connection 
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Features 


¢ 16 channels for 48 V d.c. inputs with current 
sinking. 


e  2isolated groups of 8 with voltage supervision. 


e Input status indicators. 


Description 


The DI811 is a 16 channel 48 V digital input module 
for the S800 I/O. This module has 16 digital inputs. 
The input signal voltage range is 36 to 60 volt d.c. 
and the input current is 4 mA at 48 V. The inputs are 
divided into two individually isolated groups with 
eight channels and one voltage supervision input in 
each group. 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED and optical isolation barrier. 


The process voltage supervision input give channel 
error signals if the voltage disappears. The error 
signal can be read via the ModuleBus. 


=zo07 


1 
2 
3 
a 
5 
6 
7 
8 
9 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
time are filtered out, and pulses longer than 3, 6, 12 and 24 ms get through the filter. 
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Eight different types of MTUs can be used. The TU830/TU833 Extended MTU 
enables three wire connection to the devices without additional terminals. The 
TU810 (or TU814) Compact MTU has terminals for 48 V process voltage 
supervision inputs, but requires external terminals for distribution of 48 V power 
supply to the devices. The TU818 Compact MTU provides connection to 2-wire 
sensors without external marshaling. The extended MTU, TU838, provide a fuse (3 
A max.) per two channels for process power out. The TU812 Compact MTU has a 
D-Sub 25 pin (male) connector for connection to the process. TU850 provides one 
disconnectable PTC fused sensor/transmitter power outlet terminal per channel. 


Technical Data 


Table 51. DI811 Digital Input Module Specifications 


Feature be mhadide 
Digital Input Module 
Number of channels 16 (2 x 8), current sinking 
Rated voltage 48 V d.c. 
(process power supply range) (36 to 60 V d.c.) 
Input signal voltage range, “1” 30 to 60 V 
Input signal voltage range, “0” -60 to +10 V 
Nominal input channel current 4mA @ 48 V dc. 
Input Current, “1” >2.0 mA 
Input Current, “O” <0.5 mA 
Input Impedance 11 kQ 
Maximum field cable length 600 meters (656 yd.) 
Filter times (digital, selectable) 2, 4, 8, 16 ms 
Process voltage supervision 2 channels (1 per group) 
Current consumption 5 V (Modulebus) |50 mA 
Power dissipation (1) 2.7W 
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Table 51. DI811 Digital Input Module Specifications (Continued) 


Feature Piet) 
Digital Input Module 
Isolation Groupwise isolated from ground 
Module termination units TU810, TU812, TU814, TU818, TU830, 
TU833, TU838 or TU850 
MTU keying code BD 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
48 Volts. 
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Block Diagram DI811 
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Figure 92. DI811 Block Diagram 
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Table 52. DI811 Process Connections 


TU812 
Process ie Tat r D-Sub 25 | Tusso/Tus33| Tus38 _Tusso | Tusi8 
Connection Terminal Connector Terminal Terminal | Terminal | Terminal 

+48 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2) 
OV de. Li- 2,15  |L1- (2) L1- (2) L1- (2) L1- (2) 
Ch1/Ch 2, L1+ - - B1, B2 Al (F1) Al, A2 C1, Al 
Ch1 Input C1 3 C1 B1 B1 D1 

Ch 2 Input B1 16 C2 B2 B2 B1 
Ch1/Ch2, L1- Al - Al, A2 A2 - - 

Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2) A3, A4 C2, A2 
Ch 3 Input C2 4 C3 B3 B3 D2 

Ch 4 Input B2 17 C4 B4 B4 B2 

Ch 3/Ch 4, L1- A2 - A3, A4 A4 - - 

Ch 5/Ch 6, L1+ - - B5, B6 A5 (F3) A5, A6 C3, A3 
Ch 5 Input C3 5 C5 B5 B5 D3 

Ch 6 Input B3 18 C6 B6 B6 B3 

Ch 5/Ch 6, L1- A3 - A5, A6 A6 - - 

Ch 7/Ch 8, L1+ - - B7, B8 A7 (F4) A7, A8& C4, A4 
Ch 7 Input C4 6 C7 B7 B7 D4 

Ch 8 Input B4 19 C8 B8 B8 B4 

Ch 7/Ch8, L1- A4 - A7, A8 A8 - - 

Ch 9/Ch 10, L2+ - - B9, B10 AQ (F5) A9,A10 |C5, A5 
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TU812 
Process enaies 45 D-Sub 25 | Tusso/Tus33| Tus3s TUss0 | TUsi8 
Connection Terminal Connector Terminal Terminal | Terminal | Terminal 
(1) 
Ch 9 Input C5 7 cg B9 B9 D5 
Ch 10 Input B5 20 C10 B10 B10 B5 
Ch 9/Ch 10, L2- A5 - AQ, A10 A10 - 
Ch 11/Ch 12, - - B11, B12 A11 (F6) |A11,A12 | C6, A6 
L2+ 
Ch 11 Input C6 8 C11 B11 B11 D6 
Ch 12 Input B6 21 C12 B12 B12 B6 
Ch 11/Ch 12, L2- A6 - A11, A12 A12 - - 
Ch 13/Ch 14, - - B13, B14 A13 (F7) |A13,A14 |C7, A7 
L2+ 
Ch 13 Input C7 9 C13 B13 B13 D7 
Ch 14 Input B7 22 C14 B14 B14 B7 
Ch 13/Ch 14, L2- A7 - A13, A14 A14 - - 
Ch 15/ Ch16, - - B15, B16 A15 (F8) |A15,A16 |C8, A8 
L2+ 
Ch 15 Input C8 10 C15 B15 B15 D8 
Ch 16 Input B8 23 C16 B16 B16 B8 
Ch 15/Ch16, L2- A8& - A15, A16 A16 - - 
+48 V d.c. L2+ (2) 11,24 |L2+ (2) L2+ (2) L2+ (2) L2+ (2) 
0V de. L2- 12,25 |L2- (2) L2- (2) L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 93 shows the process connections for the Digital Input Module DI811 when 
installed on a TU830 Extended MTU. 
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Figure 93. DISI1 with TU830 Extended MTU Process Connections 
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Figure 94 shows the process connections for the Digital Input Module DI811 when 
installed on a TU838 Extended MTU. 


Process 


TU838 
: +48V Li+ : : 
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, a : 
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+ i Li¢+ IA5 F3 Py f 
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<)> Ché 
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F4 
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[-™ Ch7 7 
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L1- A8 
is F5 . 
+ IAQ 
[™ ; ch9_| [Bg 
Ch10 
L2- [ato . 
+ Lo | ary FS | 
Chi1 11 
<)> Chi2 42 
= L2 lAi2 4 : 
+ tox | lis Fo 
13 
<)> ' Ch14 IB14 ! 
: L2 Ai4 ¢ 
vr [ais 85 | 
! Chi5 | |B1i5 u 
Ch1i6 16 
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Figure 94. DISI1 with TU838 Extended MTU Process Connections 
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Figure 95 shows the process connections for the DI811 when installed on a TU810 


or TU814 Compact MTU. 
~  ” Process | ~~ Tus10 
(or TU814) 
+48V Li+ 
¢ LP? t+ 
ov a LA 
[™ ; Chi_| [C1 
Ch2 Bi 
L1- 1 h 
. 
t+» 
Ch3_| |c2 
<> Ch4 | [B2 
a Li- | [A2 
@ 
7 IS : 
[—? chs | |c3 
<> Ché “C13 
= Li- | [A3 4 
[™~ Ch7 | |c4 
Ch8 7 [B4 
Li- | [A4 t i 
[™ Chgo_| |C5 
Ch10 | [BS 
L2- 7 [AS 
@ 
he. IS : 
r? ch11 | [C6 
xin eh 
- L2- 4 \ 
\+_@ 
Chi3 | |C7 
<> Chi4 | [B7 
- Lo- A7 é \ 
~——-¢* 
Chi5 | [cs 
Chié | [B8 
Le. | [As é \ 
+48V L2+ 
PL2+ 
OV L2- 


Figure 95. DISI1 with TU810 or TU814 Compact MTU Process Connections 
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Figure 96 shows the process connections for the DI811 when installed on a TU812 


49-, | _,19S8___Ch8 
7 7 |S9___Ch9 


Compact MTU 
! TUs12 
1 | | el UPI, +24V Supeniles 
ibe -/4|UP1 
[| fe ee 
15 15|ZP1 ; 
13 c 1 t x) 1S1 Chi INS 
is -16|S2 Ch2 So ! 
'4 | iia S3 Ch3 
= © 
aie -izis4___Ch4 N 
Se —.2 S85 Ch5 | 
18 1886 Ché N 
Process | 6 rf 5 $7 Ch7 
Connection < © ' 


20—- , | _,20,810  Ch10 

8 ~8 |S11_ Chit 
21-3 + _2msi2_ Chi2 

9 29 {S13 Ch13 J 

22— | 22's14__Chi4 IN 

10 10/815 Chi5 

23 923,816 Chi6 N 
14 eltUPA +24V 

24 924,UP2 
ae ee ZP2, OV 

25 25) ZP2 
ise) jeeisEM 


o- i++ 


Figure 96. DISI lwith TU812 


3BSE020924-510 B 253 


DI811 Digital Input Module, 48 V, Current Sinking Appendix A Specifications 


Figure 97 shows the process connections for the DI811 when installed on a TU850 


Extended MTU. 
Process TU850 
424V Lia 2A 
LP Lt+ e Supervise 
ov T Li- Fuse a 
Ui_| JA; 
Chiller a? 
Ch2 Be 
oy 
+ U3 A3 a2 
Ch3__| [B3 
{> Ch4_ [(_[B4 
+e A4 oF 
= A5 
chs [ [Bs 
> Che [Be 
= U6 A6 a: 
. 
u7_| |A7 4 
Ch7 BZ at 
Chs [_[B8 
ee a 
ug_| |A9 
Ch9_| |B9 ae 
Chi0 [_[B10 
A10- 
+ Att zs 
Ch11 [BT ee 
{> Ch12 | [B12 
= ui2 | |A12 4 
+ U13 | |A13 
Chia| Bis! =<" 
> Ch14 | B14 
a u14 [JA14 a4 
U15 | |A15 
[Ss Chi15 | [B15 ° 
Chi6 |_|Bi6 NN 
A16 74 e - 
+24V Lo. 2A IS 
P24 © © Supervise 
a i>, «Fuse —7 
EM 


Figure 97. DISI1 with TU850 Extended MTU Process Connections 
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Features 


¢ 16 channels for 24 V d.c. inputs with current 
sourcing. 


e 2 Isolated groups of 8 with voltage 
supervision. 


e Input status indicators. 


Description 


The DI814 is a 16 channel 24 V digital input 
module with current sourcing for the S800 I/O. 
The input voltage range is 18 to 30 volt de and the 
input current source is 6 mA at 24 V. The inputs 
are divided into two individually isolated groups 
with eight channels and one voltage supervision 
input in each group. 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED and optical isolation barrier. 


The process voltage supervision input give 
channel error signals if the voltage disappears. The 
error signal can be read through the ModuleBus. 


The input channels can be digitally filtered. The 
different filter times that can be achieved are 2, 4, 
8 and 16 ms. This means that noise pulses shorter 


za 
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DI814 Digital Input Module, 24 V, Current Sourcing 


than the filter time are filtered out, and pulses longer than 3, 6, 12 and 24 ms get 


through the filter. 
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Five different types of MTUs can be used. The TU830 Extended MTU enables three 
wire connection to the devices without additional terminals. The TU810 (or TU814) 
Compact MTU has terminals for 24 V process voltage supervision inputs, but 
requires external terminals for distribution of 24 V power supply to the devices. The 
extended MTU, TU838, provide a fuse (3 A max.) per two channels for process 
power out. The TU812 Compact MTU has a D-Sub 25 pin (male) connector for 


connection to the process. 


Technical Data 


Table 53. DI814 Digital Input Module Specifications 


Feature 


DI814 
Digital Input Module 


Number of channels 


16 (2 x 8), current sourcing 


Rated voltage 24 V d.c. 

(process power supply range) (18 to 30 V d.c.) 
Input voltage range, “1” 15 to 30V 

Input voltage range, “O” -30 to +5 V 

Nominal input channel current 6 mA @ 24V dc. 
Input Current, “1” >3.0 mA 

Input Current, “O” <1.0 mA 

Input Impedance 3.5 kQ 

Maximum Field Cable Length 600 meters (656 yd.) 
Filter times (digital, selectable) 2,4, 8,16 ms 


Process voltage supervision 


2 channels (1 per group) 


Current consumption 5 V (Modulebus) 


50 mA 


Power dissipation") 


1.8W 


Isolation 


Groupwise isolated from ground 
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Table 53. DI814 Digital Input Module Specifications (Continued) 


Feature ete 
Digital Input Module 
Module termination units TU810, TU812, TU814, TU830 or 
TU838 
MTU keying code BE 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24 Volts. 
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Block Diagram DI814 


BC = GROUPY 
| | EMC- UP4 
@) BARRIER U1 
| FAULT @—| oo NS be i 
RUN &— ®) = 
| WARNING @— wit be C42 le be 12 
_ ASIC a 
i +5V1y | . ®&) = 
(0) 
-§ as rm >! 24v suPER- | | 2 
- L¢__VISION 
a Ov, > le lq __ 9 
oO DAT+ ZP1 5 
lox q fo} 
é ¢DAE_,|RS-485|4> _ gE 
g |_.CLK+ = ' ; , ' , ' 
g CLK- q RS-485|—p oo ae 
= | ,POSO-6 : EMC- up2_| 
BLOCK q , (@® BARRIER : | U9-16 
| ja P b¢y—19-16 || | 
24V SUPER- 
| EEPROM |¢> _|_LERROR 9-16/\ 1 ke 
zp2 
EM 


Figure 98. DI814 Block Diagram 
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Process Connections 


Table 54. DI814 Process Connections 


TU810 a0el2 
Process D-Sub 25 =| TU830/TU833 | TU838 
Connection aloe male Terminal Terminal 
Connector “) 
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) 
OV dc. L1- 2,15 L1- (2) L1- (2) 
Ch1/Ch 2, L1+ - - B1, B2 Al (F1) 
Ch1 Input C1 3 C1 Bi 
Ch 2 Input B1 16 C2 B2 
Ch1/Ch2, L1- Al - Ai, A2 A2 
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2) 
Ch 3 Input C2 4 C3 B3 
Ch 4 Input B2 17 C4 B4 
Ch 3/Ch 4, L1- A2 - A3, A4 A4 
Ch 5/Ch 6, Li+ - - B5, B6 A5 (F3) 
Ch 5 Input C3 5 C5 B5 
Ch 6 Input B3 18 C6 B6 
Ch 5/Ch 6, L1- A3 - A5, A6 A6 
Ch 7/Ch 8, L1+ - - B7, B8 AT (F4) 
Ch 7 Input C4 6 C7 B7 
Ch 8 Input B4 19 C8 B8 
Ch 7/Ch8, L1- A4 - A7, A8& A8 
Ch 9/Ch 10, L2+ - - B9, B10 AQ (F5) 
Ch 9 Input C5 7 C9 B9 
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Table 54. DIS14 Process Connections (Continued) 


TU810 TUS 
Process D-Sub 25 | TU830/TU833 | TU838 
Connection ei male Terminal Terminal 
Connector “) 

Ch 10 Input B5 20 C10 B10 
Ch 9/Ch 10, L2- A5 - AQ, A10 A10 
Ch 11/Ch 12, L2+ - . B11, B12 A11 (F6) 
Ch 11 Input C6 8 C11 B11 
Ch 12 Input B6 21 C12 B12 
Ch 11/Ch 12, L2- A6 - A11, A12 A12 
Ch 13/Ch 14, L2+ : é B13, B14 A13 (F7) 
Ch 13 Input C7 9 C13 B13 
Ch 14 Input B7 22 C14 B14 
Ch 13/Ch 14, L2- A7 - A13, A14 A14 
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8) 
Ch 15 Input C8 10 C15 B15 
Ch 16 Input B8 23 C16 B16 
Ch 15/Ch16, L2- A8 - A15, A16 A16 
+24 V d.c. L2+ (2) 11,24 |L2+ (2) L2+ (2) 
OV de. L2- 12,25 |L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 99 shows the process connections for the Digital Input Module DI814 
(current sourcing) when installed on a TU830 Extended MTU. 


Process TU830/TU833 
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Figure 99. DIS14 with TU830 Extended MTU Process Connections 
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Figure 100 shows the process connections for the Digital Input Module DI814 
(current sourcing) when installed on a TU838 Extended MTU. 
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Figure 100. DIS14 with TU838 Extended MTU Process Connections 
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Figure 101 shows the process connections for the DI814 when installed on a TU810 


or TU814 Compact MTU. 
Process TU810 
(or TU814) 
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Figure 101. DI814 with TU810 or TU814 Compact MTU Process Connections 
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Figure 102 shows the process connections for the DI814 when installed on a TU812 


Compact MTU. 
[  tusi2 | 
i oe Supervise 
14— 14|UP1 
| Be cay 
15 15|zP1 
oo eo Chi H 
16 — -!6|S2 Ch2 ij INS ; 
4 —-' '_4's3 Cha i: 
i F INN 
5 295 Ch5 
18 -/8'S6_ Che N 
Process ( m ; 
Connection 6 25 _1S7 ChZ 
| ) 49-2, | _,1958 Cha 
Z -/_|s9 Chg WN 
Oe | 2  Siilitenn 
8 eo (S11 Chi4 1 
21-' +§_.21S12  Chi2 u NS 
9 22 S13 Chi3 : 
22! | _.22'si4  Chi4 | IN 
10 -10IS15 _Chi5 H 
23-, | _.23516 Chis z N | 
ab eVUP2, +24V 
24 | “PAUP? 5 
Te em 72, OV NS 
25 2D/ZP2 | Supervise]: 
 f am 
e + a ; : - 


Figure 102. DI814 with TU812 Compact MTU Process Connections 
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DI818 Digital Input Module, 24 v, Current Sinking 


| This module applies only to the Feature Pack release of System 800xA 5.1. 


Features 


e 32 channels for 24 V d.c. inputs with current 
sinking. 


¢ Two Isolated groups of 16 channels with 
voltage supervision. 


¢ Voltage Supervision 
e Signal Filtering 
Description 


The DI818 is a 32 channel 24 V digital input 
module for the S800 I/O. This module has 32 
digital inputs. The input voltage range is 18 to 30 
volt d.c. and the input current is 4.3mA at 24 V. The 
inputs are divided into two individually isolated 
groups with 16 channels and one voltage 
supervision input in each group. 


8 8B N 8&8 R PF BB 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED and optical isolation barrier. 
The process voltage supervision input give channel —_|_|*U2 
error signals if the voltage disappears. The error pista 
signal can be read via the ModuleBus. aera 


8 


g 


The input channels can be digitally filtered. The 
different filter times that can be achieved are 2, 4, 8 
and 16 ms. This means that noise pulses shorter than the filter time are filtered out, 
and pulses longer than 3, 6, 12 and 24 ms get through the filter. 


The I/O signals are connected to the MTU with the process connector. Three 
different types of MTUs can be used. The extended MTU (TU830) and the compact 
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MTU (TU818) provides 1-wire connection to the sensors. The compact MTU 
(TU819) has two D-sub 25 pin connectors for interfacing with the process. 


Table 55. DI818 Digital Input Module Specifications 


Feature 


DI818 
Digital Input Module 


Number of channels 


32 (2 x 16), current sinking 


Rated voltage 24 V d.c. 

(process power supply range) (18 to 30 V d.c.) 
Input voltage range, “1” +11 to +30 V 

Input voltage range, “O” -30 to +5 V 
Nominal input channel current 4,3mA @ 24 V d.c. 
Input Current “1” >3.2 mA 

Input Current “0” <2.6 mA 


Input Impedance 


5.6 kQ @ 24 Vd.c. 


Maximum field cable length 


600 meters (656 yd.) 


Filter times (digital, selectable) 


2,4, 8, 16 ms 


Process voltage supervision 


2 channels (1 per group) 


power supply, UPx 


Current consumption 5 V (Modulebus) |70mA 
Power dissipation (1) 3.1 W 
Current consumption 24 V (process 25mA 


Isolation 


Groupwise isolated (RIV 50V) from 
ground 


Module termination units 


TU830, TU818, TU819 


MTU keying code 


EA 
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Table 55. DI818 Digital Input Module Specifications (Continued) 


Feature Dieis 
Digital Input Module 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24 Volts. 
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Process Interface 


Table 56. Process Connector Pinning 


ieesicons TU830 TU818 TU819 
Connection 

24 V de L1 + (2) (4 '4#:(2) 1, 14, 11, 24 (X1a) 
0Vdc L1 - (2) L1- (2) 2, 15, 12, 25 (X1a) 
Ch 1 Input C1 D1 3 (X1a) 
Ch 2 Input B1 C1 16 (X1a) 
Ch 1/Ch 2, L1- Al - - 
/L2- 
Ch 3 Input C2 Bi 4 (X1a) 
Ch 4 Input B2 Al 17 (X1a) 
Ch 3/Ch 4, L1- A2 - - 
/L2- 
Ch 5 Input C3 D2 5 (X1a) 
Ch 6 Input B3 C2 18 (X1a) 
Ch 5/Ch 6, L1- A3 - - 
/L2- 
Ch 7 Input C4 B2 6 (X1a) 
Ch 8 Input B4 A2 19 (X1a) 
Ch 7/Ch 8, L1- A4 - - 
/L2- 
Ch 9 Input C5 D3 7 (X1a) 
Ch 10 Input B5 C3 20 (X1a) 
Ch 9/Ch 10, L1- A5 - - 
/L2- 
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Table 56. Process Connector Pinning (Continued) 


Pulsar TU830 TU818 Tus19 
Ch 11Input C6 B3 8 (X1a) 
Ch 12 Input B6 A3 21 (X1a) 
Ch 11/Ch 12, L1- A6 . - 
/L2- 

Ch 13 Input C7 D4 9 (X1a) 
Ch 14 Input B7 C4 22 (X1a) 
Ch 13/Ch 14, L1- A7 - - 
/L2- 

Ch 15 Input C8 B4 10 (X1a) 
Ch 16 Input B8 A4 23 (X1a) 
Ch 15/Ch 16, L1- A8 - - 
/L2- 

Ch 17 Input C9 D5 3 (X1b) 
Ch 18 Input B9 C5 16 (X1b) 
Ch 17/Ch 18, L2- AQ > - 

Ch 19 Input C10 B5 4 (X1b) 
Ch 20 Input B10 A5 17 (X1b) 
Ch 19/Ch 20, L2- A10 - - 

Ch 21 Input C11 D6 5 (X1b) 
Ch 22 Input Bil C6 18 (X1b) 
Ch 21/Ch 22, L2- Alt : = 

Ch 23 Input C12 B6 6 (X1b) 
Ch 24 Input B12 A6 19 (X1b) 
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Table 56. Process Connector Pinning (Continued) 


Puisnets ; TU830 Tu818 Tus19 
Ch 23/Ch 24, L2- A12 - - 
Ch 25 Input C13 D7 7 (X1b) 
Ch 26 Input B13 C7 20 (X1b) 
Ch 25/Ch 26, L2- A13 - - 
Ch 27 Input C14 B7 8 (X1b) 
Ch 28 Input B14 A7 21 (X1b) 
Ch 27/Ch 28, L2- A14 - - 
Ch 29 Input C15 D8 9 (X1b) 
Ch 30 Input B15 C8 22 (X1b) 
Ch 29/Ch 30, L2- A15 - - 
Ch 31 Input C16 B8 10 (X1b) 
Ch 32 Input B16 A8 23 (X1b) 
Ch 31/Ch 32, L2- A16 - - 
+24 V d.c. L2+ (2) L2+ (2) 1, 14, 11, 24 (X1b) 
0V d.c. L2- (2) Lo: (2) 2, 15, 12, 25 (X1b) 


a Pin 13 connected to connector body for EM. 


Field connection example with TU830 Extended Module Termination Unit is 
shown in Figure 104. 
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Figure 104. Field connection example with TUS30 Extended Module Termination 
Unit. 


272 3BSE020924-510 B 


Appendix A Specifications DI818 Digital Input Module, 24 v, Current Sinking 


Field connection example with TU818 Compact Module Termination Unit is shown 
in Figure 105. 


Field connection example with TU819 Compact Module Termination Unit is shown 
in Figure 106. 
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Figure 105. Field connection example with TU818 Compact Module Termination 
Unit 
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DI818 module 


nnona 07 TD 


sao 8263950 G 


Figure 106. Field connection example with TU819 Compact Module Termination 
Unit 
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Features 

¢  8channels for 120 V a.c./d.c. inputs. 

e — Individually isolated channels. 

¢ — Voltage supervision of field input power. 
e Input status indicators. 


e Signal filtering. 


Description 


The DI820 is an 8 channel 120 V a.c./d.c. digital 
input module for the $800 I/O. This module has 8 
digital inputs. The a.c. input voltage range is 77 - 
130 volt and the input current is 10 mA at 120 V 
a.c. The d.c. input range is 75 - 145 V and the 
input current is 2.8 mA at 110 V. The inputs are 
individually isolated. 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED, optical isolation barrier and 
an analog filter (6 ms). 


Channel 1 can be used as voltage supervision 
input for channels 2 - 4, and channel 8 can be used 
as voltage supervision input for channels 5 - 7. 


If the voltage connected to channel | or 8 


Appendix A Specifications 


disappears, the error inputs are activated and the Warning LED turns on. The error 
signal can be read from the ModuleBus. This supervision can be enabled/ disabled 
with a parameter. If the error inputs are disabled channel 1 and 8 can be used as 


normal input channels. 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
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time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through 


the filter. 


Five different types of MTUs can be used. The TU831/TU851 Extended MTU, 


TU811/TU811V1 Compact MTU, and TU813 Compact MTU provide two 


terminals per channel. 


The TU839 Extended MTU provides two terminals per channel and one terminal for 


the outgoing sensor supply. 


Technical Data 


Table 57. DI820 Digital Input Module Specifications 


Feature DI820 Digital Input Module 
Number of channels 8 
Rated voltage 120 Vac. 
(process power supply range) (77 to 130 V a.c.) 
110 V dic. 
(75 to 145 V d.c.) 
Input voltage range, “1” 77 to 130 V 
+75 to 145 V d.c. 
Input voltage range, “O” 0 to 30 V a.c. 
+0 to 20 V d.c. 


Nominal input channel current 


10 mA ac @ 120 V a.c. 
2.8 mA dc @110 V d.c. 


Input frequency range a.c. 47...63 Hz 
Impedance 12 kQ (a.c.) 
39 KQ (d.c.) 


Maximum Field Cable Length 


200 meters (219 yd.) 
100pF/m. for a.c. 
600 meters (656 yd.) for d.c. 


Filter times (digital, selectable) 


2,4, 8, 16 ms 


Analog filter On/Off delay 


5/18 ms 
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Table 57. DI820 Digital Input Module Specifications (Continued) 


Feature DI820 Digital Input Module 
Process voltage supervision 2 channels, 1 and 8 
Current consumption 5 V (Modulebus) |50 mA 
Power dissipation") 2.8 W 
Isolation Individually isolated channels 
Module termination units TU811/TU811V1, TU813, TU831, TU839 
or TU851 
MTU keying code AB 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DI820 


BIC INPUT CHANNELS X2 
| FAULT | | | 
RUN ()——J Realiole and 
WARNING @— | oe ®& ial 
{<q 
¢ \ 2 
E2-4 > 
ld d 1 a 
x1 | 9 i. 
MBI-1 /€ iat m_arY R 
ASIC fi | Le ss | 
q¢—_ 
z ¢ Ss -- KI 
e | ®& 144! 
— 5 
® fa (eal \ le 42 
@ oar IRS-485 fi 
a < i > > 1 1 @ ie 4 
S | |CLK+ le CH5 l¢ ea 
® | ‘CLK. |RS-485|»| = Reali ee 
S " eae & eanilten 
SESE > + — id 16.2 
BLOCK ==>} 
4 g a 
<1 
}e——CH7 \¢ 72 4 
| *<___» 
EEPROM|l¢—> 
eas ®& 18.1 
<¢—@€£—§£@£ 
| i i¢ oe | 
ld i .£ 


Figure 107. DIS20 Block Diagram 
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Process Connections 
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Table 58. DIS20 Process Connections 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
UP1 - - L1 (2) - 
Ch 1.1 Input Bt Bi C1 B2 
Ch 1.2 Input Al Al Al A2 
Ch 1, U1 - - B1 - 
Ch 2.1 Input C2 B2 C2 B4 
Ch 2.2 Input A2 A2 A2 A4 
Ch 2, U1 - - B2 - 
Ch 3.1 Input B3 B3 C3 B6 
Ch 3.2 Input A3 A3 A3 A6 
Ch 3, U1 - - B3 - 
Ch 4.1 Input C4 B4 C4 B8 
Ch 4.2 Input A4 A4 A4 A8 
Ch 4, U1 - - B4 - 
Ch 5.1 Input B5 B5 C5 B10 
Ch 5.2 Input A5 A5 A5 A10 
Ch 5, U2 - - B5 - 
Ch 6.1 Input C6 B6 C6 Bi2 
Ch 6.2 Input A6 A6 A6 A12 
Ch 6, U2 - - B6 - 
Ch 7.1 Input B7 B7 C7 B14 
Ch 7.2 Input A7 A7 A7 A14 
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Table 58. DIS20 Process Connections (Continued) 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
Ch 7, U2 - - B7 - 
Ch 8.1 Input C8 B8 C8 B16 
Ch 8.2 Input A8 A8 A8& A16 
Ch 8, U2 - - B8 - 
UP2 - - L2 (2) - 
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Figure 108 shows the process connections for the Digital Input Module DI820 when 
installed on a TU831 Extended MTU. 


: Process : ‘TU831 
120V a.c. 
or 110V d.c. 
Ch1.1 Bi 
ee Ch1.2 Al 
Ch2.1 B2 
i Ch2.2 A2 \ 
Ch3.1 B3 
Ch3.2 A3. 
Ch4.1 B4 
Ch4.2 A4 
120V a.c, —— Ch5.1 B5 
or 110V d.c. Ch5.2 | [AS 
Ch6.1 B6 
Ch6.2 AG 
o¢ 
Ch7.1 B7 
Ch7.2 AZ 
Ch8.1 B8 
ess ! Ch8.2 A8 


Figure 108. DI820 with TU831 Extended MTU Process Connections 
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Figure 109 shows the process connections for the DI820 when installed on a 
TU811/TU811V1 or TU813 Compact MTU. 


: ” Process "TU811/TU813 
120V a.c. 
or 110V d.c. 
Chi.1 | |B1 
ot Chi.2 | {At 
Ch2.1 C2 
i Ch2.2 A2 1 
Ch3.1 B3 
Ch3.2_ | [A3 
Ch4.1 C4 
Ch4.2 | A4 
120V a.c. = Ch5.1 B5 
or 110V d.c. ' Ch5.2 | |A5 
Ché6.1 C6 
Che.2 | [AG 
oe 
Ch7.1 B7 
Ch7.2 | [AZ 
Ch8.1 | |cg 
[™ ' Ch8.2 | [A8 


Figure 109. DI820 with TU811 or TU813 Compact MTU Process Connections 
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Figure 110 shows the process connections for the DI820 when installed on a TU839 


Extended MTU 
: : ~ Process “TU839 
; Ly 0.24 5 
120V a.c. 
L1 
or 110V d.c. Bees 
1 B1 1 
Chit | [ct id 
$_cnt.2 [fat 
: B2 4 
R21 | [C2 
ai ; Ch2.2 | (A2 i 
@ 
B3 
; Ch3.1_| (C3 ? ; 
Ch3.2 | [A3 
B4 
Ch4.1_| |c4 
120V a.c. Ch4.2 | [aa 
or 110V d.c. ; | BS ; 
chs.1 | [C5 
Ch5.2 | [AS 5 
B6 
Che.1 | [C6 bd 
Ch6.2_| JAG 
Be ; 
Ch7.1_| |C7 ? 
4 _chz.2 | JA7 
BB 
che.1 | (C8 bd ; 
Ch8.2_| |A8 
120V a.c. 
or 110 d.c. = ion 
L2| 2: 
U2 
! Fuse ! 


Figure 110. D1820 with TU839 Extended MTU Process Connections 
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DI821 Digital Input Module, 230 V a.c./d.c. 


Features 
¢  8channels for 230 V a.c./d.c. inputs. 
¢ Individually isolated points. 


¢ Voltage supervision of field input power. 


e Input status indicators. 


e Signal filtering. 


Description 


The DI821 is a 8 channel, 230 V a.c./d.c, digital 
input module for the S800 I/O. This module has 8 
digital inputs. 


The ac input voltage range is 164 to 264 V and the 
input current is 11 mA at 230 V a.c. The d.c. input 
voltage range is 175 to 275 volt and the input 
current is 1.6 mA at 220 V d.c. The inputs are 
individually isolated. 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED, optical isolation barrier and 
an analog filter (6 ms). 


Channel | can be used as voltage supervision 
input for channels 2 - 4, and channel 8 can be used 
as voltage supervision input for channels 5 - 7. 


~ 


If the voltage connected to channel 1 or 8 disappears, the error inputs are activated 
and the Warning LED turns on. The error signal can be read from the ModuleBus. 
This supervision can be enabled/disabled with the a parameter. If the error inputs are 
disabled channel 1 and 8 can be used as normal input channels. 


The input channels can be digitally filtered. The different filter times that can be 
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter 
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time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through 


the filter. 


Five different types of MTUs can be used. The TU831/TU851 Extended MTU, 
TU811 Compact MTU, and TU813 Compact MTU provide two terminals per 


channel. 


The TU839 Extended MTU provides two terminals per channel and one terminal for 


the outgoing sensor supply. 


Technical Data 


Table 59. DIS21 Digital Input Module Specifications 


Feature DI821 Digital Input Module 
Number of channels 8 
Rated voltage 230 V a.c. 
(process power supply range) (164 to 264 V a.c.) 
220 V d.c. 
(175 to 275 V d.c.) 
Input voltage range, “1” 164 to 264 V a.c. 
+175 to 275 V d.c. 
Input voltage range, “O” 0 to 50 V a.c. 
+0 to 40 V d.c. 


Nominal input channel current 


11 mA @ 230 V a.c. 
1.6mA @ 220 V d.c. 


Input frequency range, a.c. 47...63 Hz 
Impedance 21 kQ (a.c.) 
134 KQ (d.c.) 


Maximum field cable length 


200 meters (219 yd.) 100pF/m for a.c. 
600 meters (656 yd.) for d.c. 


Filter times (digital, selectable) 


2, 4, 8, 16 ms 


Analog filter On/Off delay 


5/28 ms 
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Table 59. DI821 Digital Input Module Specifications (Continued) 


Feature DI821 Digital Input Module 

Process voltage supervision 2 channels, 1 and 8 

Current consumption 5 V (Modulebus) |50 mA 

Power dissipation 2.8 W 

Isolation Individually isolated channels 

Module termination units TU811, TU813, TU831, TU839, and 
TU851 

MTU keying code AC 

Rated insulation voltage 250 V 

Dielectric test voltage 2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DI821 


BIC INPUT CHANNELS x2 
| FAULT J | | 
RUN &)}——+ Restifiers and 
WARNING ®)— | ® re 
}~——______— 
it ~ 11.2 
E2-4 >| 
l¢ d1 OG 
my '_‘ CH2 69 geelealee | 
MBI-1 | id 2K 
Asic | , , ae | 
>| & 13.4 
>| ie ons Ae ae 
a >| 
e > | & 144) 
c : 
& edge | Lo NN Saas 
MA = = 1 t 1 
6 -DAT ao Ps ie 
S | | CLK+ lg CH5 N ‘ l¢ oe 
D . 
| CLK |RS-485|» 2 ay 
3S 16.1 
= | | poso-6 | le cHe A Dene 
1 q t ss 
BLOCK q s [<p 
17.1 
<¢—__#—_ 
le——CH7 \¢ 17.2 ° 
|=» 
EEPROM \¢—>} 
: Gas ®&) 18.1 
<—__ __—_ 
| it 2 i¢ co 
l¢ aie 


Figure 111, DIS21 Block Diagram 
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Process Connections 


DI821 Digital Input Module, 230 V a.c./d.c. 


Table 60. DIS21 Process Connections 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
UP1 - - L1 (2) - 
Ch 1.1 Input Bi Bi C1 B2 
Ch 1.2 Input Al Al Al A2 
Ch 1, U1 - - B1 - 
Ch 2.1 Input C2 B2 C2 B4 
Ch 2.2 Input A2 A2 A2 A4 
Ch 2, U1 - - B2 - 
Ch 3.1 Input B3 B3 C3 B6 
Ch 3.2 Input A3 A3 A3 A6 
Ch 3, U1 - - B3 - 
Ch 4.1 Input C4 B4 C4 B8 
Ch 4.2 Input A4 A4 A4 A8 
Ch 4, U1 - - B4 - 
Ch 5.1 Input B5 B5 C5 B10 
Ch 5.2 Input A5 A5 A5 A10 
Ch 5, U2 - - B5 - 
Ch 6.1 Input C6 B6 C6 B12 
Ch 6.2 Input A6 A6 A6 A12 
Ch 6, U2 - - B6 - 
Ch 7.1 Input B7 B7 C7 B14 
Ch 7.2 Input A7 A7 A7 A14 
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Table 60. DI821 Process Connections (Continued) 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
Ch 7, U2 - - B7 - 
Ch 8.1 Input C8 B8 C8 B16 
Ch 8.2 Input A8 A8& A8 A16 
Ch 8, U2 - - B8 - 
UP2 - - L2 (2) - 
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Figure 112 shows the process connections for the Digital Input Module DI821 when 
installed on a TU831 Extended MTU. 


Process TU831 
230V a.c. 
or 220V d.c. 

Ch1.1 Bi 

se Chi.2 || [A1 

Ch2.1 B2 

Ch2.2 |, [A2 

Ch3.1 |. |B3 

Ch3.2 A3. 

Ch4.1 B4 

Ch4.2 A4 

230V a.c. ———————__ Ch5.1 B5 

or 220V d.c. : Ch5.2 |: |A5 ; 

Ché.1 || B6 

Ch6.2 AG 

o¢ 

Ch7.1 B7 

Ch7.2 A7 

Ch8.1 B8 

as Chs.2_ | [A8 


Figure 112. DI821 with TU831 Extended MTU Process Connections 
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Figure 113 shows the process connections for the DI821 when installed on a TU811 


or TU813 Compact MTU. 
" Process “TU811/TU813 
230V a.c. 
or 220V d.c. 
Chi.1 | |B1 
dé Cht.2 | /A1 
Ch2.1 | |c2 
Ch2.2 | [a2 
Ch3.1 | |B3 
Ch3.2 | 1A3 
Ch4.1 | |c4 
Ch4.2 | [A4 
230V a.c. __ Ch5.1 B5 
or 220V d.c. \ Ch5.2 | |A5 
Che.1 | |Cé 
@@ Ch6.2 AG 
Ch7.1 | |B7 
Ch7.2 | |A7 
Ch8.1 C8 
[™ 1 Chs.2 | [A8 


Figure 113. DI821 with TU811 or TU813 Compact MTU Process Connections 
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Figure 114 shows the process connections for the DI821 when installed on a TU839 
Extended MTU. 


Process 


230V a.c. 
or 220V d.c. 


230V a.c. Ch4.2 
or 220V d.c. 


230V a.c. 
or 220 d.c. 


Figure 114. D1821 with TU839 Extended MTU Process Connections 
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DI825 Digital Input Module, 125 V d.c with SOE 


Features 
¢ 8channels for 125 V d.c. inputs. 
e Individually isolated channels. 


¢ Input status indicators. 


e« Sequence of event (SOE) functionality. 


e Signal filtering. 


Description 


The DI825 is an 8 channel 125 V d.c. digital input 
module for the S800 I/O. The input range is 71 - 
150 V and the input current is 3.0 mA at 125 V. 
The inputs are individually isolated. 


Every input channel consists of current limiting 
components, EMC protection components, input 
state indication LED, optical isolation barrier. 


Channel | can be used as voltage supervision 
input for channels 2 - 4, and channel 8 can be used 
as voltage supervision input for channels 5 - 7. 


an 


If the voltage supervision is used and the voltage 
connected to channel | or 8 disappears, the 
channel error will be set for the channels and the 
Warning LED turns on. The error signal can be 
read from the ModuleBus. This supervision can 
be enabled/ disabled with a parameter. If the supervision is disabled channel | and 8 
can be used as normal input channels. 


The input channels can be digitally filtered. The filter times can be set in the range 
0 to 100 ms. This means that noise pulses shorter than the filter time are filtered out 
and pulses longer than the filter time get through the filter. 
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Five different types of MTUs can be used. The TU831 Extended MTU, TU811 
Compact MTU, and TU813 Compact MTU provide two terminals per channel. 
The TU839 Extended MTU provides two terminals per channel and one terminal for 
the outgoing sensor supply. 


Event Recording 


The DI825 Input Module can be used for event recording (SOE), that is, changing 
signals at digital input channels can be announced together with a time stamp 
indicating when it occurred. Events are generated on both positive and negative 
going edges of the signals. The time stamp has a resolution of 0.4 millisecond, and 
is compensated for the filter time. 


The module has intermediate storage for 32 events. 
The SOE functionality can be switched on and off per channel. 


For all channels with enabled SOE capability, a shutter filter is implemented that 
prevents intermediate storage for events from overflow. The shutter filter is closed 
as soon as the number of events generated within the shutter period (0-255 seconds) 
exceeds the shutter trigger number (0-255 changes). The shutter filter remains 
closed as long as the recovery time (0-65535 seconds) has not expired. 


Simple Digital Input 


If no event recording is used, the DI825 acts like a simple digital input device. 
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Technical Data 


Table 61. DI825 Digital Input Module Specifications 


Feature i D\se° 
Digital Input Module 
Number of channels 8 
Rated voltage 125 V d.c. 
Input voltage range, “1” 71 to 156 V 
Input voltage range, “O” 0 to 20V 
Nominal input channel current 3.0 mA @ 125 V 
Input current, “1” >1.4mA 
Input current, “O” <0.3mMA 
Nominal impedance 41.5 kQ 
Maximum Field Cable Length 600 meters (656 yd.) 
Filter times (digital, selectable) 0 to 100 ms 
Process voltage supervision 2 channels, 1 and 8 
Shutter filter 
Shutter period 0-255s 
Shutter trigger number 0 - 255 changes 
Recovery time 0 - 65535 s 
Intermediate storage 32 events 
Event recording resolution 0.4 ms 
Error time stamp -0.25 ms to 1 ms 
Current consumption 5 V (Modulebus) | Max 90 mA 
Max power dissipation 4.9 W") 
Isolation Individually isolated channels 
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Table 61. DI825 Digital Input Module Specifications (Continued) 


Feature pl6=> 
Digital Input Module 
Dielectric test voltage 2300 V a.c. Ch - EM 
1350 V a.c. Ch- Ch 
Module termination units TU811, TU813, TU831, or TU839 and 
TU851 
MTU keying code AB 
Rated insulation voltage 250 V 


(1) All inputs activated 
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Block Diagram DI825 


MODULEBUS INTERFACE — COMPUTER INPUT CHANNELS ; : ; X2 
Rectifiers and 
@ filters a 
\ FAULT a _ et f 
®— le CH 1 \ ie |. 7 
RUN (}— E2-4 >| 
| WARNING @— | awa a ol d 9) I+, 
MBI-2 ¢ \q [2- ; 
. oe DATA ®& 
| +5Vh A i | 13+ 
+5) wp oi aa it Sule <—_ D> 13- 
im > ADDRESS > 
, POWER-OK | w <-—»| CPU ' 
ov) {I CH4 @ Vege 
= >| 68HC12 |g | \ \e 14- 
= | DAT+ a 1 & 1 
oO 
fog DAT- RS-485 lq» 5+ 
5 ld l¢ CH5 L-}__ bl 5- 
8 | | CLK+ ‘+ |EEPROM| 
® CLK-__ | RS-485|—p CH6 @9 ¢__6+ 
ac 7 ea \\ie __ UN 
ReEUS > FPROM @ = 
BLOCK an 
<¢—_—— 
: y | e—-CH7 NX Ta 
a. 
& 18+ 
<—_——_ 
4 lq CH8 \ |e iss! 
E5-7 
it onm| 
2 = ¥. : 3 z " : " : g ? F 
ey 
one) 
010 
m |x 
X3]  BDM 


Figure 115. DI825 Block Diagram 
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Process Connections 


DI825 Digital Input Module, 125 V d.c with SOE 


Table 62. DIS25 Process Connections 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
UP1 - - L1 (2) - 
Ch 1.1 Input Bi Bi C1 B2 
Ch 1.2 Input Al Al Al A2 
Ch 1, U1 - - B1 - 
Ch 2.1 Input C2 B2 C2 B4 
Ch 2.2 Input A2 A2 A2 A4 
Ch 2, U1 - - B2 - 
Ch 3.1 Input B3 B3 C3 B6 
Ch 3.2 Input A3 A3 A3 A6 
Ch 3, U1 - - B3 - 
Ch 4.1 Input C4 B4 C4 B8 
Ch 4.2 Input A4 A4 A4 A8 
Ch 4, U1 - - B4 - 
Ch 5.1 Input B5 B5 C5 B10 
Ch 5.2 Input A5 A5 A5 A10 
Ch 5, U2 - - B5 - 
Ch 6.1 Input C6 B6 C6 B12 
Ch 6.2 Input A6 A6 A6 A12 
Ch 6, U2 - - B6 - 
Ch 7.1 Input B7 B7 C7 B14 
Ch 7.2 Input A7 A7 A7 A14 
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Table 62. DIS25 Process Connections (Continued) 


Process TU811/TU813 TU831 TU839 TU851 
Connection Terminal Terminal Terminal Terminal 
Ch 7, U2 - - B7 - 
Ch 8.1 Input C8 B8 C8 B16 
Ch 8.2 Input A8 A8 A8 A16 
Ch 8, U2 - - B8 - 
UP2 - - L2 (2) - 
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Figure 116 shows the process connections for the Digital Input Module DI825 when 
installed on a TU811 or TU813 Compact MTU. 


” Process ‘Tus1 1/TU813 


125V d.c. 
+ 


Chi+| |B1 
Ch1- | |A1 


Ch2+| [C2 
f Ch2-_| |A2 


Ch3+ | |B3 
Ch3- | [A3 


Ch4+} |C4 
Ch4-_] [a4 


- —_____ Ch5+ [BS 
125V d.c. Ch5- | |A5 
+ ———— 


Ch6+| |C6 
Cne- | [AG 


Ch7+| |B7 
Ch7-_| [AZ 


Ch8+! |c8 
[™ ' Chs8- | |A8 


Figure 116. DI825 with TU811 or TU813 Compact MTU Process Connections 
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Figure 117 shows the process connections for the DI825 when installed on a TU831 


Extended MTU. 
: : Process TU831 7 : - 
125V d.c. 
a a 
Chi+ Bi 
ee Chi- Al 
Ch2+ B2 
Ch2- A2 
Ch3+ B3 
Ch3- A3 
Ch4+ | |B4 
Ch4- A4 
a Ch5+_| | BS 
125V d.c. \ Ch5- A5 1 
+ —_ 
Ch6+ B6 
Ch6- AG 
x 
Ch7+ B7 
Ch7- A7 
Ch8+ B8 
[™ \ Ch8- A8 ! 


Figure 117. DI825 with TU831 Extended MTU Process Connections 
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Figure 118 shows the process connections for the DI825 when installed on a TU839 
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Process oA DI825 
1 
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a Qch22 | [a2 22 
B3 4 
Ch3.1 | [C3 34 
Ch3.2 | |A3 3.2 N 
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Ch4.1 | |c4 44 
125V d.c. Ch4.2 | laa 4.2 
4 4 B5 
Chs.1_ | [C5 5.1 
Ch5.2_| |A5 52 \ 
B6 
Chet | IC6 ° 6.4 
Ch6.2_| [AG [62 
BZ 
Ch7.1_| C7 ° 74 
@—Ch7.2 A7 17.2 
B8 
Chs.1_| [ca bd 8.1 
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Figure 118. D1825 with TU839 Extended MTU Process Connections 
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Features 
¢  16channels for 120 V AC/DC inputs. Ay 
e Individually isolated channels. 

e Input status indicators. 

¢ — Voltage supervision of field input power. 


e Signal filtering. 


Description 


The DI828 is an 16 channel 120 V a.c/d.c. digital 
input module for the S800 I/O. The module has 16 
digital inputs. The AC input voltage range is 77 - 130 
V and the input current is 8.5 mA at 120V AC. The 
DC input voltage range is 75 - 130 V and the input 
current is 2.4 mA at 120V DC. The inputs are 
individually isolated. 


Every input channel consists of current limiting 
components, EMC protection components, input state | 
indication LED, optical isolation barrier and an analog 
filter. 


Channel 1 can be used as voltage supervision input for 
channels 2 - 8. Channel 16 can be used as voltage 
supervision input for channels 9 - 15. 


If the voltage supervision is used and the voltage connected to channel | or 16 
disappears, the channel error will be set for the channels and the Warning LED turns 
on. The error signal can be read from the ModuleBus. This supervision can be 
enabled/ disabled with a parameter. If the supervision is disabled channel 1 and 16 
can be used as normal input channels. 
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The input channels can be digitally filtered. The filter times can be set in the range 
1, 2,4, and 8 ms. This means that noise pulses shorter than the filter time are filtered 
out and pulses longer than the filter time get through the filter. 


The DI828 can be used on the Extended MTU TU851. The TU851 Extended MTU 
provides two terminals per channel. 


3BSE020924-510 B 305 


DI828 Digital Input Module 


Technical Data 


Appendix A Specifications 


Table 63. DI828 Digital Input Module Specifications 


Feature DI828 Digital Input Module 
Number of channels 16 
Rated voltage 120 V a.c/d.c. 
(process power supply range) 
Input voltage range, “1” 77 to 130 V 
+75 to 130 V d.c. 
Input voltage range, “O” 0 to 30 V acc. 
+0 to 20 V d.c. 


Nominal input channel current 


8.5 mA @ 120V a.c. 
2.4mA @ 120V d.c. 


Input frequency range a.c. 47 - 63 Hz 
Impedance 14.2 kQ (a.c.) 
50 kQ (d.c.) 


Maximum Field Cable Length 


200 meters (219 yd.) 
100pF/m. for a.c. 
600 meters (656 yd.) for d.c. 


Filter times (digital, selectable) 


2.5+0.5,5+1,10+2, 20+ 4ms 


Analog filter On/Off delay 


5/10 ms 


Process voltage supervision 


2 channels, Chiand Ch16 can act as 
process power supervision. 


Current consumption 5 V (Modulebus) | Typ 45 mA 
Max 60 mA 
Power dissipation) 3.5 W 
Isolation Channelwise isolated (RIV 250) 
Module termination units TU851 
MTU keying code EB 
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Table 63. DI828 Digital Input Module Specifications (Continued) 


Feature 


DI828 Digital Input Module 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DI828 
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Figure 119. DI828-Block Diagram 
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Process Connections 


Table 64. DIS28 Process Connections 


DI828 Digital Input Module 


Process TU851 
Connection Terminal 
Ch 1.1 Input B1 
Ch 1.2 Input Al 
Ch 2.1 Input B2 
Ch 2.2 Input A2 
Ch 3.1 Input B3 
Ch 3.2 Input A3 
Ch 4.1 Input B4 
Ch 4.2 Input A4 
Ch 5.1 Input B5 
Ch 5.2 Input A5 
Ch 6.1 Input A6 
Ch 6.2 Input B6 
Ch 7.1 Input A7 
Ch 7.2 Input B7 
Ch 8.1 Input A8 
Ch 8.2 Input B8 
Ch 9.1 Input AQ 
Ch 9.2 Input B9 
Ch 10.1 Input A10 
Ch 10.2 Input B10 
Ch 11.1 Input A11 
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Process TU851 
Connection Terminal 
Ch 11.2 Input Bi1 
Ch 12.1 Input Al2 
Ch 12.2 Input Bi2 
Ch 13.1 Input A13 
Ch 13.2 Input B13 
Ch 14.1 Input A14 
Ch 14.2 Input Bi4 
Ch 15.1 Input A15 
Ch 15.2 Input B15 
Ch 16.1 Input A16 
Ch 16.2 Input Bi6 


Table 64. DI828 Process Connections (Continued) 
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Figure 116 shows the process connections for the Digital Input Module DI828 when 
installed on a TU851 Extended Module Termination Unit. 
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Figure 120. DI828 with TU851 Extended Module Termination Unit 
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DI830 Digital Input Module, 24 V d.c. with SOE, 
Current Sinking 


Features 


¢ 16 channels for 24 V d.c. inputs with current 
sinking. 


zn7/ 


¢ 2 isolated groups of 8 channels with voltage 
supervision. 


e Input status indicators. 
e Sequence of event (SOE) functionality. 


° Shutter filter. 


Description 


The DI830 is a 16 channel 24 V d.c. digital input 
module for the S800 I/O. The input voltage range 
is 18 to 30 V d.c. and the input current is 6 mA at 
24 V dc. 


oonvreoegwsaaan = 


Each input channel consists of current limiting 
components, EMC protection components, input 
state indication LED and optical isolation barrier. 


The module cyclically performs self-diagnostics. 
Module diagnostics include: 


¢ Process power supply supervision (results in 
a module failure, if detected). 


e« — Event queue full. 
¢ Time synchronization missing. 


The input signals can be digitally filtered. The filter time can be set in the range 
0 to 100 ms. This means that pulses shorter than the filter time are filtered out and 
pulses longer than specified filter time get through the filter. 
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Eight different types of MTUs can be used. The Extended MTU (for example 
TU830/TU833) enables three wire connection to the sensors without additional 
terminals. The Compact MTU (for example TU810, TU814) has terminals for 
process voltage supervision inputs, but requires external terminals for distribution of 
process power supply to the sensors. The TU818 Compact MTU provides 
connection to 2-wire sensors without external marshaling. The extended MTU, 
TU838, provide a fuse (3 A max.) per two channels for process power out. The 
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the 
process. TU850 provides one disconnectable PTC fused sensor/transmitter power 
outlet terminal per channel. 


Event Recording 


The DI830 Input Module can be used for event recording (SOE), that is, changing 
signals at digital input channels can be announced together with a time stamp 
indicating when it occurred. Events are generated on both positive and negative 
going edges of the signal. The time stamp has a resolution of 0.4 millisecond, and is 
compensated for the filter time. 


The module has intermediate storage for 32 events. 
The SOE functionality can be switched on and off per channel. 


For all channels with enabled SOE capability, a shutter filter is implemented that 
prevents intermediate storage for events from overflow. The shutter filter is closed 
as soon as the number of events generated within the shutter period (0-255 seconds) 
exceeds the shutter trigger number (0-255 changes). The shutter filter remains 
closed as long as the recovery time (0-65535 seconds) has not expired. 


Simple Digital Input 


If no event recording is used, the DI830 acts like a simple digital input device. 
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Table 65. DI830 Digital Input Module Specifications 


Feature 


DI830 
Digital Input Module 


Number of channels 


16 (2 x 8), current sinking 


Rated voltage 24 V d.c. 
(Process power supply range) (18 to 30 V d.c.) 
Input voltage range, “1” 13 to 30 V 

Input voltage range, “O” -30 to +5 V 
Nominal input channel current 7.4mA @ 24V dc. 
Input Current, “1” >4.0 mA 

Input Current, “0” <2.0 mA 

Input impedance 3.2 kQ 
Maximum field cable length 600 m (656 yd.) 
Filter times (digital, selectable) 0 to 100 ms 
Shutter filter 

Shutter period 0...255 s 
Shutter trigger 0... 255 changes 
Recovery time 0... 65535 s 
Event recording resolution 0.4 ms 


Event recording accuracy 


-0.3 ms to +0.7 ms 


Process voltage supervision 


2 channels (1 per group) 


Current consumption 5 V (Modulebus) 


120 mA (max.) 
100 mA (typ.) 


Power dissipation") 


2.3 W 


Isolation 


Yes, opto 
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Table 65. DI830 Digital Input Module Specifications (Continued) 


Feature Dies? 
Digital Input Module 
Mounting termination units TU810, TU812, TU814, TU818, TU830, 
TU833, TU838 or TU850 
MTU keying code AA 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24 Volt. 
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Figure 121. DI830 Block Diagram 
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Process Connections 


Table 66. DIS30 Process Connections 


ne ; 

TU810 D-Sub 25 TU830 

Connection | (@FTU8I4)| Male [so nay| TUB33 |e minal | Terminal 
Terminal conmecter Terminal 

+24 V d.c. L1+ (2) 1,14 |L1+(2) |L1+(2) L1+(2) |L1+ (2) 

OV de. Li- 2,15 |L1-(2) |L1- (2) L1-(2) | L1- (2) 

Ch1/Ch 2, L1+ - - C1, A1 B1, B2 Al (F1) |A1, A2 

Ch1 Input C1 3 D1 C1 Bi B1 

Ch 2 Input B1 16 B1 C2 B2 B2 

Ch1/Ch2, L1- At - - Ai, A2 A2 - 

Ch 3/Ch 4, L1+ - - C2,A2 |B3, B4 A3 (F2) | A3, A4 

Ch 3 Input C2 4 D2 C3 B3 B3 

Ch 4 Input B2 17 B2 C4 B4 B4 

Ch 3/Ch 4, L1- A2 - - A3, A4 A4 - 

Ch 5/Ch 6, L1+ - - C3, A3  /|B5, B6 A5 (F3) |A5, A6 

Ch 5 Input C3 5 D3 C5 B5 B5 

Ch 6 Input B3 18 B3 C6 B6 B6 

Ch 5/Ch 6, L1- A3 - - A5, A6 A6 - 

Ch 7/Ch 8, L1+ - - C4,A4 |B7,B8 A7 (F4)_ |A7, A8 

Ch 7 Input C4 6 D4 C7 B7 B7 

Ch 8 Input B4 19 B4 C8 B8 B8 

Ch 7/Ch8, L1- A4 - - A7, A8 A8 - 

Ch 9/Ch 10, L2+ - - C5,A5 /|B9, B10 AQ (F5)_ |A9, A10 
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yale ; 

TU810 D-Sub 25 TU830 

ennai (or bs 14) Male cairn TUG32 Tanne joan 
Terminal saat a Terminal 

Ch 9 Input C5 7 D5 C9 BO B9 

Ch 10 Input B5 20 B5 C10 B10 B10 

Ch 9/Ch 10, L2- A5 - - AQ, A10 A10 - 

Ch 11/Ch 12, : - C6, A6 B11, B12 A11 (F6) |A11, A12 

L2+ 

Ch 11 Input C6 8 D6 Ci1 B11 B11 

Ch 12 Input B6 21 B6 C12 Bi2 B12 

Ch 11/Ch 12, L2- A6 - - A11, A12 A12 - 

Ch 13/Ch 14, : - C7, A7 B13, B14 A13 (F7) |A13, A14 

L2+ 

Ch 13 Input C7 9 D7 C13 B13 B13 

Ch 14 Input B7 22 B7 C14 B14 B14 

Ch 13/Ch 14, L2- A7 - - A13, A14 A14 - 

Ch 15/ Ch16, - - C8,A8 |B15,B16 |A15(F8) |A15,A16 

L2+ 

Ch 15 Input C8 10 D8 C15 Bi5 B15 

Ch 16 Input B8 23 B8 C16 B16 B16 

Ch 15/Ch16, L2- A8 - - A15, A16 A16 - 

+24 V d.c. L2+ (2) 11,24 |L2+(2) |L2+ (2) L2+(2) |L2+ (2) 

OV de. L2- 12,25 |L2-(2) | L2- (2) L2-(2) | L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 122 shows the process connections for the Digital Input Module DI830 when 
installed on a TU830 Extended MTU. 
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Figure 122. DIS30 with TU830 Extended MTU Process Connections 
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Figure 123 shows the process connections for the Digital Input Module DI830 when 
installed on a TU838 Extended MTU. 
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Figure 123. DI830 with TU838 Extended MTU Process Connections 
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Figure 124 shows the process connections for the DI830 when installed on a TU810 


or TU814 Compact MTU. 
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Figure 124. DI830 with TU810 or TU814 Compact MTU Process Connections 
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Figure 125 shows the process connections for the DI830 when installed on a TU812 
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Figure 125. DI830 with TU812 Compact MTU Process Connections 
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Figure 126 shows the process connections for the DI830 when installed on a TU850 
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Figure 126. DIS30 with TU850 Extended MTU Process Connection. 
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DI831 Digital Input Module, 48 V d.c. with SOE, 
Current Sinking 


Features 


¢ 16 channels for 48 V d.c. inputs with 
current sinking. 


ro 


¢ 2 isolated groups of 8 channels with 
voltage supervision. 


e — Input status indicators. 
e Sequence of event (SOE) functionality. 


° Shutter filter. 


Description 


The DI831 is a 16 channel 48 V d.c. digital 
input module for the S800 I/O. The input 
voltage range is 36 to 60 V d.c. and the input 
current is 4 mA at 48 V d.c.). 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Each input channel consists of current limiting 
components, EMC protection components, 
input state indication LED and optical isolation 
barrier. 


The module cyclically performs self- 
diagnostics. Module diagnostics include: 


e Process power supply supervision (results 
in a module failure, if detected) 


e« Event queue full. 


¢ Time synchronization missing. 


The input signals can be digitally filtered. The filter time can be set in the range 
0 to 100 ms. This means that pulses shorter than the filter time are filtered out and 
pulses longer than specified get through the filter. 
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Eight different types of MTUs can be used. The Extended MTU (for example 
TU830/TU833) enables three wire connection to the sensors without additional 
terminals. The Compact MTU (for example TU810, TU 814 ) has terminals for 
process voltage supervision inputs, but requires external terminals for distribution of 
process power supply to the sensors. The TU818 Compact MTU provides 
connection to 2-wire sensors without external marshaling. The extended MTU, 
TU838, provide a fuse (3 A max.) per two channels for process power out. The 
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the 
process. TU850 provides one disconnectable PTC fused sensor/transmitter power 
outlet terminal per channel. 


Event Recording 


The DI831 Input Module can be used for event recording (SOE), that is, changing 
signals at digital input channels can be announced together with a time stamp 
indicating when it occurred. Events are generated on both positive and negative 
going edges of the signals. The time stamp has a resolution of 0.4 millisecond, and 
is compensated for the filter time. 


The module has intermediate storage for 32 events. 
The SOE functionality can be switched on and off per channel. 


For all channels with enabled SOE capability, a shutter filter is implemented that 
prevents intermediate storage for events from overflow. The shutter filter is closed 
as soon as the number of events generated within the shutter period (0-255 seconds) 
exceeds the shutter trigger number (0-255 changes). The shutter filter remains 
closed as long as the recovery time (0-65535 seconds) has not expired. 


Simple Digital Input 


If no event recording is used, the DI831 acts like a simple digital input device. 
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Table 67. DI831 Digital Input Module Specifications 


Feature 


DI831 
Digital Input Module 


Number of channels 


16 (2 x 8), current sinking 


Rated voltage 48 V d.c. 
(Process power supply range) (36 to 60 V d.c). 
Input voltage range, “1” +30 to +60 V. 
Input voltage range, “O” -60 to +10 V 
Nominal input channel current 5 mA @ 48 V d.c. 
Input impedance 9.6 kQ 

Maximum field cable length 600 meters, (656 yd.) 
Bounce filter times (digital, selectable) |0to 100 ms 
Shutter filter 

Shutter period 0...255 s 

Shutter trigger 0... 255 changes 
Recovery time 0... 65535 s 
Event recording resolution 0.4 ms 


Event recording accuracy 


-0.3 ms to +0.7 ms 


Process voltage supervision 


2 channels (1 per group) 


Current consumption 5 V (Modulebus) 


120 mA (max.) 
100 mA (typ.) 


Power dissipation ‘) 


3.2 W 


Isolation 


Yes, opto 


Module termination units 


TU810, TU812, TU814, TU818, TU830, 
TU833, TU838 and TU850 


MTU keying code 


BD 
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Table 67. DI831 Digital Input Module Specifications (Continued) 


Feature ples! 
Digital Input Module 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
48 Volt. 


Block Diagram DI831 


MODULEBUS INTERFACE _ COMPUTER GROUP 1_ ; ; ; i 
1 Mt 4 EMC- UE 
® BARRIER |_U1 
i 
| FAULT ()— | ial Noa <j——_.— 
RUN @)— ® U2 
, WARNING }— | RWM les CH2[\ |g lq ue 
x1 MBI-2 ; ; 
ASIC ; Us 
si oe & 
ONS) 4 eis \ \e }¢—_ a 
+ >| > ADDRESS NS 24V 3 
[_ ee 5 ie SUPER-, | 3 
ov | 4 ' ERROR ~— VISION 8 
= > >| 68HC12 fe Ns le S 
8 ee ZP1 s 
- DAT+ 3 
(0) ' ' 
o DAT- RS-485 ous is) 
ah a GROUP 2 a 
g | CLK+ ,, |EEPROM) = ~~ : : 5 
5 EMC- |_| 
2 = iow @ BARRIER |_U9-16 ' 
nae. H | 8 ES. io. 
BGse6 > ' | FPROM lJ =~ <«— aera ils 
BLOCK 9-16 
>| SUPER- 
' 1, __| ERROR \\ qVISION 
9-16 = 
3 
1 1 = x hf mabe | 
Sa ee 
m | 2 EM 
X3 | BDM 


Figure 127. DIS31 Block Diagram 
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Process Connections 


Table 68. DI831 Process Connections 


bane ; 

TU810 D-Sub 25 TU830. 

Sone (er TUB ts) Male Sean ee oan Sain 
Terminal conor Terminal 

+48 V d.c. L1+ (2) 1,14 |jL1+(2) |/L14+(2) L1+(2) /L1+ (2) 

0V dc. L1- 2,15  |L1- (2) L1- (2) L1- (2) L1- (2) 

Ch1/Ch 2, L1+ - - C1, Al B1, B2 Ai (F1) |A1, A2 

Ch1 Input C1 3 D1 C1 B1 B1 

Ch 2 Input B1 16 B1 C2 B2 B2 

Ch1/Ch2, L1- Al - - Ai, A2 A2 - 

Ch 3/Ch 4, L1+ - - C2,A2_ |B3, B4 A3 (F2) | A3, A4 

Ch 3 Input C2 4 D2 C3 B3 B3 

Ch 4 Input B2 17 B2 C4 B4 B4 

Ch 3/Ch 4, L1- A2 - - A3, A4 A4 - 

Ch 5/Ch 6, L1+ - - C3, A3  |B5, B6 A5 (F3) |A5, A6 

Ch 5 Input C3 5 D3 C5 B5 B5 

Ch 6 Input B3 18 B3 C6 B6 B6 

Ch 5/Ch 6, L1- A3 - - A5, A6 A6 - 

Ch 7/Ch 8, L1+ - - C4,A4_ |B7, B8 A7 (F4)_ | A7, A8 

Ch 7 Input C4 6 D4 C7 B7 B7 

Ch 8 Input B4 19 B4 C8 B8 B8 

Ch 7/Ch8, L1- A4 - - A7, A8 A8 - 

Ch 9/Ch 10, L2+ - - C5,A5 |B9, B10 AQ (F5) | A9, A10 
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Table 68. DI831 Process Connections (Continued) 


DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking 


TU812 
TU810 D-Sub 25 TU830/ 
Process | (or Tusi4) | Male |_'Y¥818 | tyggg | _TU838 | TUBSO 
Connection . Terminal . Terminal | Terminal 
Terminal ee Terminal 
1) 

Ch 9 Input C5 7 D5 C9 B9 B9 
Ch 10 Input B5 20 B5 C10 B10 B10 
Ch 9/Ch 10, L2- A5 - - AQ, A10 A10 - 
Ch 11/Ch 12, - - C6, A6 B11, B12 A11 (F6) |A11, A12 
L2+ 
Ch 11 Input C6 8 D6 C11 B11 B11 
Ch 12 Input B6 21 B6 C12 B12 B12 
Ch 11/Ch 12, L2- A6 - - A11, A12 A12 - 
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13, A14 
L2+ 
Ch 13 Input C7 9 D7 C13 B13 B13 
Ch 14 Input B7 22 B7 C14 B14 B14 
Ch 13/Ch 14, L2- A7 - - A13, A14 A14 - 
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16 
L2+ 
Ch 15 Input C8 10 D8 C15 B15 B15 
Ch 16 Input B8 23 B8 C16 B16 Bi6 
Ch 15/Ch16, L2- A8 - - A15, A16 A16 - 
+48 V d.c. L2+ (2) 11,24 |L2+ (2) L2+ (2) L2+ (2) L2+ (2) 
0V d.c. L2- 12,25 |L2- (2) L2- (2) L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 128 shows the process connections for the Digital Input Module DI831 when 
installed on a TU830 Extended MTU. 


Process TU830/TU833 
err tt, OSA . ; 
5. Supervise 
ov Li- Fuse ee 
' fli ’ 
Li+ B1,B2 
Chi Ci 
Ch2 ae = ; 
L1- , $ 
+ Lit B3,B4 
i Ch3. IC3 f 
<> Ch4 ee - 
7 L1- : ; 
+ ! Lit B5,B6 1 
Ch5 C5 
<| p> Ché6 a 
i Lt ¢ 
Lit B7,B8 
| ~ Ch7 [lc7 
Che__||cs 
L1- |A7,A8 
L2+ | [B9,B10 
chg__| |C9 
Chio | |Ci0 
L2- AG,ATO : 
4 ‘ Lo+ B11,B12 f 
Cht1 
ny cu TE 
E ; L2- 4 ; 
z Lo4 B13,B14 
Chi3 | |C13 
<> Chi4 | (C14 
L2- ATS,AT4 t 
Lo+ B15,B16 
\ Chi5 | |C15 \ 
Chié | |CT6 
L2- AT5,AT6 
ry 
+48V ise 228 
re 
L2+ 
ov Lo. Fuse 
1 Fro: e n 


Figure 128. DIS31 with TU830 Extended MTU Process Connections 
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Figure 129 shows the process connections for the Digital Input Module DI831 when 
installed on a TU838 Extended MTU. 


Process TU838 
! +48V Li ; ' 
ees ° Supervise 
OV L1- . 
fLi- ' 
Li+ Al FI é 
Chi B1 
Ch2 | |B2 
L1- A2 
+ 
F2 IN 
+ Li+ A3 e 
i Ch3 B3 1 
<> Ch4 B4 
= L1- Ad : 
r’ = 
E3 
+ ! Li+ A5 e ' 
Ch5 B5 
<> Che 1B6 
= L1 A6 
= r’ S ; 
Li+ AZ 
| ~ Ch7__[_|B7 
Ch8 B8 \ 
L1- AS : 
e 
L2+ | ]ag +8 BS 
1 Chg Bg 1 
Ch10 [_|B10 
L2- A10 
° 
F6 NS 
+ L2+ | [At ze 
Chit [| [B14 
<> Chi2 | [B12 
= : L2- Ai2 py - ; 
F7 ID 
+ L2+ A13 Py 
Chi3_| |B13 
= Lo A14 ¢ 
Lor | [ats Ss INS 
[-™ cnhis | [B15 
Chi6 B16 
L2- A16 4 oR 
+48V en2t 4 é 4 Supervise 
L2+ p 
j OV ei : 
[2- 1 
ce Bey ae I te ée ee of ~ = os - ee 


Figure 129. DIS31 with TU838 Extended MTU Process Connections 
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Figure 130 shows the process connections for the DI831 when installed on a TU810 


or TU814 Compact MTU. 
Process TU810 
; (or TU814) 
+48V Li+ 
e L? Lt+ Supervise 
OV a] LA- rT 
[™ ; Chi_| |c1 
Ch2 | |B1 
L1- Al 4 
+ 
° Ch3_| |c2 
<> Ch4 | [B2 
- L1- A2 Af 
+ 
be Chs | |c3 
<> Ché 1 1B3 
z L1 A3 4 
Ch7 C4 
Chs [[B4 
L1- A4 ; 
[™ Cho _| |C5 
Chi0 [ [BS 
L2- A5 ; 
+ 
|? Ch11 | [C6 
<)> Chi2 [BG 
= L2- AG 4 
+ 
Chi3 | |C7 
<)> Ch14 | |[B7 
- Lo- A7 é 
—® 
[-™~ Chi5 | |C8 
Chié [ |B8 
L2- A8 4 
+48V L2+ 
PLe+ 
ov L2- 
@ 


Figure 130. DI831 with TU810 or TU814 Compact MTU Process Connections 
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Figure 131 shows the process connections for the DI831 when installed on a TU812 


Compact MTU. 
| Tusi2 
1_UP1 . 
| pa Supervise 
14 14|UP1 Bhilai | 
| Be ea 
15 15|ZP1 
oe Ch1 
We -/6\S2_ Ch 
| Sen) 
We -t7!s4 Ch4 i 
Sic 20 S5 Ch5 
18— -/8'S6 Ch6 
Process i rot ' 
Connection 6 _— -81S7__—Ch7 | 
H9-, __,19S58 Cha 
= -/_|s9 Chg 
a 20-, | _,20,S10 Chto 
Bie 8 |S11__Ch11 
21-) + _,24S12  Chi2 
9 22_|S13__Ch13 
122—-' | _,22'si4_ Chi4 
10- -10Isi5  Chi5 
| @  Sitens | 
dt- | tL up +48V 
24 — 2 UP2 
12 12 ZP2, OV 
25 920|ZP2 
1i3-, | -!3EM, 
oe 4 @ 1 


Figure 131. DI831 with TU812 Compact MTU Process Connections 
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Figure 132 shows the process connection for the DI831 when installed on a TU850 


Extended MTU. 
Process TU850 
424V Lia 2A 
LP Lt+ * Supervise 
ov T Li- Fuse [p= >: 
U1_| JAty 
Chiller =<? 
Ch2 [|B2 
A2 a4 
+ u3_| |a3 
chaps) <P 
{> Ch4 ([B4 
I? AA ~~ ot» 
. AS 4 
chs [ [Bs 
> Che [Be 
= U6 A6 at 
. 
u7_| |A7 4 
Ch7 BZ at 
Chs [_[B8 
ea 
ug _| |A9 
Ch9 B97) 
Ch10 [_[B10 
A10- 
“ 5 
+ Alt 
Chi1 | BTA pare 
{> Ch12 | [B12 
= ui2 | |A12 4 
+ U13 | |A13 
Big) =< 
> Ch14 | |Bi4 
7 u14 [JA14 a4 
U15 | |A15 4 
[= Chi5 | B15 
Cht6 [| _|B16 
A16 {74 e 7 . 
4+24V Los 2A 
P24 bd © Supervise 
Ov L2- Fuse — rT 
EM 


Figure 132. DIS31 with TU850 Extended MTU Process Connection. 
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DI840 Digital Input Module 


Features 


¢ 16 channels for 24 V d.c. inputs with 
current sinking. 


227 | 


¢ 1 group of 16 isolated from ground. 
e Input status indicators. 

e Advanced on-board diagnostics. 

e Sequence of events. 

¢ Redundant or single applications. 


¢ Transducer power distribution. 


Description 


The DI840 is a 16 channel 24 V d.c. digital 
input module for single or redundant 
applications. The input voltage range is 18 to 30 
V d.c. and the input current is 7 mA at 24 V d.c. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Each input channel consists of current limiting 
components, EMC protection components, 
input state indication LED and optical isolation 
barrier. 


The transducer power is supervised and current 
limited; one output per two input channels. 


The Sequence of Event function (SOE) can 
collect events with a resolution of 1 ms. The 
event queue can contain up to 257 events. The 
function includes a Shutter filter for filtering out unwanted events. 
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The module cyclically performs self-diagnostics. Module diagnostics include: 


e Process power supply supervision and transducer over current supervision are 
reported as External Channel Error. Error detection time is < 500 ms. 


e The internal channel circuitries are tested with test patterns. Error from those 
tests will be reported as Internal Channel Error. The error detection time is 
< 100 ms. 


¢ — Error in the common parts of the test functions is reported as Module Error. 
Error detection time is 12 ms. 


The SOE function can report the following status in the event message — Channel 
value, Queue full, Synchronization jitter, Uncertain time, Shutter filter active and 
Channel error. 


The input signals can be digitally filtered. The filter is selectable from 0 to 127 ms. 
This means that pulses shorter than the filter time will be filtered out and pulses 
longer than specified will get through the filter. 


Seven different types of MTUs can be used for single applications. The Extended 
MTU (for example TU830/TU833) enables three wire connection to the sensors 
without additional terminals. The Compact MTU (for example TU810, TU814) has 
terminals for process voltage supervision inputs, but requires external terminals for 
distribution of process power supply to the sensors. The TU818 Compact MTU 
provides connection to 2-wire sensors without external marshaling. The extended 
MTU, TU838, provide a fuse (3 A max.) per two channels for process power out. 
The TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to 
the process. 


For redundant applications there are three types of MTUs, TU842 /TU852 for 
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail. 
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DI840 Digital Inout Module 


Table 69. DI840 Digital Input Module Specifications 


Feature 


DI840 
Digital Input Module 


Number of channels 


16, current sinking 


Rated voltage 24 V d.c. 
(Process power supply range) (19.2 to 30 V) 
Input voltage range, “1” 11 to 30 V 
Input voltage range, “O” -30 to +5 V 
Nominal input channel current 7mMA @ 24V dc. 
Input current, “1” >3mA 

Input current, “O” <1.5mA 

Input impedance 3.3 kQ 
Maximum field cable length 600 m (656 yd.) 
Filter times (digital, selectable) 0 to 127 ms 
Shutter filter 

Shutter period 2...170S 
Shutter trigger 4 changes 
Recovery time 0... 682 s 

Event recording resolution ims 


Event recording accuracy 


-0 ms /+1.3 ms 


Sensor supply (per channel pair) 


40mA (max), short circuit current 60 mA 
(max) 


Current consumption 5 V (Modulebus) 


100 mA 


Current consumption 24 V (process 
power supply, UPx) 


335 mA (max) (15 mA + sensor current) 


Power dissipation) 


2.7W 
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Table 69. DI840 Digital Input Module Specifications (Continued) 


Feature 


DI840 
Digital Input Module 


Isolation 


Yes, opto 


Mounting termination units 


TU810, TU812, TU814, TU818, TU830, 
TU833, TU838, TU842, TU843 or 
TU852 


MTU keying code CD 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 


24 Volt. 
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Block Diagram DI840 


DI840 Digital Input Module 


WARNING &)— 
LED1 &)}— 


LED16 e— 


i 


U2 


Figure 133. Block Diagram DI840 
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DI840 Digital Input Module 


Process Connections 


Appendix A Specifications 


Table 70. DI840 Process Connections 


TU812 
erccees TU810 D-Sub 25 Tus18 TU830/ TU838 TU842 TU852 
Connection for Tue) Male Terminal TU833 Terminal Tess Terminal 
Terminal edly Terminal Terminal 

+24 V d.c. Li+ (2) 1,14 Li+(2) |L1+ (2) L1+ (2) L1+ 1,14 
(X1a and 
X1b) 

OV dc. L1- 2,15 L1- (2) L1- (2) L1- (2) L1- 2,15 
(X1a and 
X1b) 

U1, U2 - - C1, Al B1, B2 Ai (F1),- |B1, B2 3, 16 
(X1b) 

Ch1 Input C1 3 D1 C1 Bi C1 3 (X1a) 

Ch 2 Input B1 16 Bi C2 B2 C2 16 (X1a) 

Ch1/Ch2, Al - - Ai, A2 A2 A1, A2 - 

L1- 

U3, U4 - - C2, A2 B3, B4 A3 (F2),- |B3, B4 4,17 
(X1b) 

Ch 3 Input C2 4 D2 C3 B3 C3 4 (X1a) 

Ch 4 Input B2 17 B2 C4 B4 C4 17 (X1a) 

Ch 3/Ch 4, A2 - - A3, A4 A4 A3, A4 - 

L1- 

U5, U6, L1+ - - C3, A3 B5, B6 A5 (F8),- |B5, B6 5,18 
(X1b) 

Ch 5 Input C3 5 D3 C5 B5 C5 5 (X1a) 

Ch 6 Input B3 18 B3 C6 B6 C6 18 (X1a) 


340 


3BSE020924-510 B 


Appendix A Specifications 


DI840 Digital Input Module 


Table 70. DIS40 Process Connections (Continued) 


TU812 
TU810 D-Sub 25 TU830/ TU842 
Process | (o¢Tu814)| Male TU818 | tyg33 |_TU838 | tygqg | _'U852 
Connection . Terminal : Terminal 5 Terminal 
Terminal aca Gaiad Terminal Terminal 
1 
Ch 5/Ch 6, A3 - - A5, A6 A6 A5, A6 - 
L1- 
U7, U8 - - C4, A4 B7, B8 A7 (F4),- |B7, B8 6, 19 
(X1b) 
Ch 7 Input C4 6 D4 C7 B7 C7 6 (X1a) 
Ch 8 Input B4 19 B4 C8 B8 C8 19 (X1a) 
Ch 7/Ché, A4 - - A7, A8& A8 A7, A& - 
L1- 
U9, U10 - - C5, A5 B9,B10 |A9(F5),- |B9,B10 |7, 20 
(X1b) 
Ch 9 Input C5 7 D5 C9 B9 cg 7 (X1a) 
Ch 10 Input B5 20 B5 C10 B10 C10 20 (X1a) 
Ch 9/Ch 10, A5 - - A9,A10 |A10 A9, A10 |- 
L2- 
U11, U12 - - C6, A6 B11, B12 |A11 B11, B12 |8, 21 
(F6),- (X1b) 
Ch 11 Input C6 8 D6 C11 B11 C11 8 (X1a) 
Ch 12 Input B6 21 B6 C12 B12 C12 21 (X1a) 
Ch 11/Ch A6 - - A11, A12 |A12 A11, A12 | - 
12, L2- 
U13, U14 - - C7, A7 B13, B14 |A13 B13, B14 |9, 22 
(F7),- (X1b) 
Ch 13 Input C7 9 D7 C13 B13 C13 9 (X1a) 
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Table 70. DI840 Process Connections (Continued) 


TU812 
TU810 D-Sub 25 TU830/ TU842 
Process | (4+ Ty814)| ‘Male TU818 | tys33 |_1U838 | tygqg | _1U852 
Connection : Terminal . Terminal : Terminal 
Terminal Connector Terminal Terminal 
(1) 

Ch 14 Input B7 22 B7 C14 B14 C14 22 (X1a) 

Ch 13/Ch A7 - - A13, A14 |A14 A13, A14 | - 

14, L2- 

U15, U16, - - C8, A8& B15, B16 |A15 B15, B16 | 10, 23 

L2+ (F8),- (X1a) 

Ch 15 Input C8 10 D8 C15 B15 C15 10 (X1a) 

Ch 16 Input B8 23 B8 C16 B16 C16 23 (X1a) 

Ch 15/Ch16, A8 - - A15, A16 | A16 A15, A16 | - 

L2- 

+24 V dc. L2+ (2) 11, 24 L2+ (2) |L2+ (2) L2+ (2) L2+ 11, 24 
(X1a and 
X1b) 

OV d.c. L2- 12,25 L2- (2) L2- (2) L2- (2) L2- 12,25 
(X1a and 
X1b) 


(1) Pin 13 connected to connector body for EM. 
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DI840 Digital Inout Module 


Figure 134 shows the process connections for the Digital Input Module DI840 when 
installed on a TU830 Extended MTU. 


Process TU830/TU833 
6.3A 
' +24V Li¢+ 
94 
ov ott: Fuse 
T- 
U1 B1,B2 
Chi Ci 
Ch2 |_|c2 
ZP A1,A2 
® 
+ U2 B3,B4 
i Ch3 C3 
<)> Cha LIc4 
- zP__[JA3,A4 ¢ 
+ f U3 B5,B6 
Ch5 C5 
> Che_[CIce 
7 ZP A5,A6 e 
U4 B7,B8 
[™ Ch7__|_|c7 
Ch8 C8 
ZP A7.A8 pe 
U5 B9,B10 
1 Chg (eX) 
Ch10 C10 
ZP A9,A10 e 
+ ! U6 B11,B12 U11,U12_ | 
Chit [ [C11 1 
> Chi2_ | |c12 112 
7 ZP A11,A12 e ZP 
2 U7__| |B13,B14 U13,U14_ _ | 
Chi3 C13 13 
Xt) 1 chi4 | [c14 114 
= ZP A13,A14 e ZP 
U8 B15,B16 U15,U16_ _ | 
! Ch15 C15 15 
Chi6 C16 116 
zP A15.A16 4 2ZP 
! 6.3A 
et 2t 
L2+ 
ov Lo- Fuse 
1 5. @ 


Figure 134. DIS40 with TU830 Extended MTU Process Connections 
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Figure 135 shows the process connections for the Digital Input Module DI840 when 
installed on a TU838 Extended MTU. 


Process TU838 
! +24V L1 : ! 
%42 ad Supervise 
ov L1- 
PLT ’ 
Ut a 
Ch1 B1 
; Ch2 B2 1 
ZP A2 
¢ \ 
F2 
+ U2 |A3 Ps 
i Ch3 B3 1 
<)> Ch4 B4 
= zP A4 
rt \ 
F3 
+ \ U3 IA5 e ' 
Ch5 BS 
<> Che__B6 
a ZP IAG 
T @ 1 
U4 F4 NY 
[~~ Ch7_ | [Bz 
Ch8 Bs. ( 
ZP A8 
@ 
us__| jag FS BSS 
1 Chg BO ; 
Ch10 | |Bio 
ZP A10 
re \ 
F6 
+ : U6 A114 @ ; 
Ch11 B14 
<> Chi12 | |pi2 
= ZP A12 
i e > ; 
E7 
+ U7__| |a13 6 U13, U14 
Ch13 | |B13 H3 
> 1 Ch14 | |B14 114 1 
= zP__| |at4 ZP 
¢ 
= us| is 2 U15, U16 IN 
! Ch15 | Bi5 15 ! 
Chié6é | [Bié 6 
ZP | |A16 ¢ ZP h 
L2+ |} 
13 
OV - 
1 *LD- " i’ 


Figure 135. DI840 with TU838 Extended MTU Process Connections 


344 3BSE020924-510 B 


Appendix A Specifications DI840 Digital Inout Module 


Figure 136 shows the process connections for the Digital Input Module DI840 when 


installed on a TU810 or TU814 Compact MTU. 
Process TU810 
(or TU814) 
+24V Li+ 
? L? ut+ 
ov a Lt 
[™ ? Chi_| |c1 
Ch2 | [Bi 
ZP Al al ‘ . 
+ 
? Ch3 C2 
© He 
- 2 
@ 
: SS 
[—? Ch5 C3 
<> Ché 1 1B3 
S ZP A3 d \ : 
[™ Ch7 C4 
Chs | |[B4 
ZP A4 d , 
——® 
[™ Cho_| |C5 
Chi0 BS 
ZP 5 
. 
‘ IS 
| Chit | |C6 
<> Chi2 1 /B6 
= ZP AG 4 \ . 
+ 
r_? ch13 | |c7 
<> Chi4 | [B7 
- ZP AZ t ‘ . 
Chi5 | |C8 
Chi6 | [Bs 
ZP | [A8 4 N 
L2+ 
PLo+ 
ov L2- 
1 e 1 


Figure 136. DI840 with TU810 or TU814 Compact MTU Process Connections 
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Figure 137 shows the process connections for the Digital Input Module DI840 when 
installed on a TU812 Compact MTU. 
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Figure 137. DI840 with TU812 Compact MTU Process Connections 
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DI840 Digital Input Module 


Figure 138 shows the process connections for the Digital Input Module DI840 when 
installed on a TU842 or TU843 Redundant MTU. 
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Figure 138. DI840 with TU842 or TU843 Redundant MTU Process Connections 
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DI880 High Integrity Digital Input Module 


Features 
° 16 channels for 24 V d.c. inputs with ” . 
current sinking. R 
¢ Redundant or single configuration. Ww 
¢ 1 group of 16 isolated from ground. i 
e Input status indicators. 2 
e Advanced on-board diagnostics. 3 
e« Sequence of events (SOE). 4 
¢ Current limited sensor supply per channel. : 
¢ Certified for SIL3 according to IEC 61508. 7 
¢ Certified for Category 4 according to EN 8 
954-1. 9 
10 
Description 11 


The DI880 is a 16 channel 24 V d.c. digital 
input module for single or redundant 
configuration. The input voltage range is 18 to 
30 V d.c. and the input current is 7 mA at 24 V 
d.c. 


Each input channel consists of current limiting 
components, EMC protection components, 
input state indication LED and optical isolation 
barrier. 


There is one current limited transducer power 
output per input. 


The Sequence of Event function (SOE) can collect events with a resolution of 1 ms. 
The event queue can contain up to 512 x 16 events. The function include a Shutter 
filter for suppression of unwanted events. 
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The SOE function can report the following status in the event message — Channel 
value, Queue full, Synchronization jitter, Uncertain time, Shutter filter active and 
Channel error. 


The input signals can be digitally filtered. The filter is selectable from 0 to 127 ms. 
This means that pulses shorter than the filter time will be filtered out and pulses 
longer than specified will get through the filter. 


Six different types of MTUs can be used for single applications. The Extended 
MTU (for example TU830/TU833) enables three wire connection to the sensors 
without additional terminals. The Compact MTU (for example TU810, TU814) has 
terminals for process voltage supervision inputs, but requires external terminals for 
distribution of process power supply to the sensors. The TU818 Compact MTU 
provides connection to 2-wire sensors without external marshaling. The TU812 
Compact MTU has a D-Sub 25 pin (male) connector for connection to the process. 


For redundant applications there are three types of MTUs, TU842/TU852 for 
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail. 


Shielded field cables are required for process connections (over all shield is 
sufficient if a multi core cable contains sorted signal types). It is recommended to 
feed all sensors connected to DI880 from the current limited sensor power supplies 
that are supplied by DI880, to fulfill this TU830, TU833, TU842, TU843 or TU852 
should be used. If single Compact MTUs (TU810, TU812, TU814 or TU818) are 
used, refer to the Technical Description 3BSE050455. 


Self-diagnostic Functions 


The module cyclically performs comprehensive self-diagnostics. The detected 
failures are grouped and reported as described below: 


e — Errors in External power supply are reported as External error. 


e Errors in circuits only affecting specific channels on the module (short circuits, 
open circuits, stuck-at faults) are reported as Internal channel error. 


¢ Errors in internal power supplies, Errors in micro controller, FPGA and 
Memory are reported as Module Error. 
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Table 71. DI880 High Integrity Digital Input Module Specifications 


Feature 


DI880 
Digital Input Module 


Number of channels 


16, current sinking 


Rated voltage 24 V d.c. 
(Process power supply range) (19.2 to 30 V) 
Input voltage range, “1” 11 to 30V 

Input voltage range, “O” -30 to +5 V 
Nominal input channel current 7mMA @ 24V dc. 
Input current, “1” >3mA 

Input current, “O” <1.5mA 

Input impedance 3.1 kQ 

Maximum field cable length 600 m (656 yd.) 
Filter times (digital, selectable) 0 to 127 ms 


Shutter filter: 
Shutter period 


Shutter trigger 
Recovery time 


1 - 255 s (default 0, means deactivated 
filter) 

1...255 changes (default 4) 

0 - 65535 s (default 0, means 
deactivated filter) 


Event recording resolution 


ims 


Sensor supply (per channel) 


Voltage: Process power supply 
(Upx) - max 4.2 V 
Current: 32 mA, +/- 10% 


Current consumption 5 V (Modulebus) 


125 mA (typ) 150 mA (max) 


Current consumption 24 V 
(process power supply, UPx) 


527 mA (max) (15 mA + sensor current) 
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Table 71. DI880 High Integrity Digital Input Module Specifications (Continued) 


Feature 


DI880 
Digital Input Module 


Power dissipation 


2.4W 


Isolation 


Yes, opto 


Mounting termination units 


TU810, TU812, TU814, TU818, TU830, 
TU833, TU842, TU843 and TU852 


MTU keying code 


FF 


Event recording accuracy 


-0 ms /+1.3 ms 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 
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Block Diagram DI880 
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Figure 139. DIS80 Block Diagram 
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Process Connections 


DI880 High Integrity Digital Input Module 


Shielded cables should be used for process connections (over all shield is sufficient 


if a multi core cable contains sorted signal types). 


Table 72. DI880 Process Connections 


TU810 TU812 TU830/ TU842 
Process | (or TU814) |D-Sub25 Male | _"¥818 | tuygs3 | Tusa3 | _1U8S2 
Connection : (1) | Terminal . : Terminal 
Terminal | Connector Terminal | Terminal 

+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ 1,14 
(X1a and 
X1b) 

0V d.c. L1- 2,15 L1- (2) L1- (2) L1- 2,15 
(X1a and 
X1b) 

U1, U2 - - C1, Al B1, B2 B1, B2 3, 16 
(X1b) 

Ch1 Input C1 3 D1 C1 C1 3 (X1a) 

Ch 2 Input Bi 16 Bi C2 C2 16 (X1a) 

Ch1/Ch2, L1- Al - - Al, A2 Al, A2 - 

U3, U4 - - C2, A2 B3, B4 B3, B4 4,17 
(X1b) 

Ch 3 Input C2 4 D2 C3 C3 4 

Ch 4 Input B2 17 B2 C4 C4 17 

Ch 3/Ch 4, L1- A2 - - A3, A4 A3, A4 - 

U5, U6, Li+ - - C3, A3 B5, B6 B5, B6 5, 18 
(X1b) 

Ch 5 Input C3 5 D3 C5 C5 5 

Ch 6 Input B3 18 B3 C6 C6 18 

Ch 5/Ch 6, L1- A3 - - A5, A6 A5, A6 - 

3BSE020924-510 B 353 


DI880 High Integrity Digital Input Module Appendix A Specifications 


Table 72. DIS80 Process Connections (Continued) 


TU810 TU812 TU830/ TU842 
Process | (or TU814) |D-Sub 25 Male | _"¥818 | tugs3 | Tusa3 | _1U8S2 
Connection P (1) | Terminal : : Terminal 
Terminal | Connector Terminal | Terminal 

U7, U8 - - C4, A4 B7, B8 B7, B8 6, 19 
(X1b) 

Ch 7 Input C4 6 D4 C7 C7 6 

Ch 8 Input B4 19 B4 C8 C8 19 

Ch 7/Ch8, L1- A4 - - A7, A8 A7, A8 - 

U9, U10 - - C5, A5 B9,B1i0 |B9,B10 {7,20 
(X1b) 

Ch 9 Input C5 7 D5 cg C9 7 

Ch 10 Input B5 20 B5 C10 C10 20 

Ch 9/Ch 10, L2- A5 - - A9,A10 |A9,A10 |- 

U11, U12 - - C6, A6 B11,B12 /B11, B12 /8, 21 
(X1b) 

Ch 11 Input C6 8 D6 C11 C11 8 

Ch 12 Input B6 21 B6 C12 C12 21 

Ch 11/Ch 12, L2- A6 - - A11, A12 |A11, A12 |- 

U13, U14 - - C7, A7 B13,B14 | B13, B14 |9, 22 
(X1b) 

Ch 13 Input C7 9 D7 C13 C13 9 

Ch 14 Input B7 22 B7 C14 C14 22 

Ch 13/Ch 14, L2- A7 - - A13, A14 |A13, A14 |- 

U15, U16, L2+ - - C8, A8 B15, B16 | B15, B16 | 10, 23 
(X1a) 

Ch 15 Input C8 10 D8 C15 C15 10 
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Table 72. DISS8O Process Connections (Continued) 


TU810 TU812 TU830/ TU842 
picaets | (or TU814) | D-Sub 25 Male Band Tus33_ | _TU843 B sicod 
Terminal | Connector () Terminal | Terminal 

Ch 16 Input B8 23 B8 C16 C16 23 

Ch 15/Ch16, L2- A8 ; : A15, A16 | A15, A16 | - 

424 V d.c. L2+ (2) 11,24 |L2+(2) |L2+(2) | Lee 11, 24 
(X1a and 
X1b) 

OVde. L2- 12,25 |L2-(2) |L2-(2) |L2 12, 25 
(X1a and 
X1b) 

(1) Pin 13 connected to connector body for EM. 
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Figure 140 shows the process connections for the High Integrity Digital Input 
Module DI880 when installed on a TU830 Extended MTU. 
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Figure 140. DI880 with TU830 Extended MTU Process Connections 
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Figure 141 shows the process connections for the High Integrity Digital Input 
Module DI880 when installed on a TU810 or TU814 Compact MTU. 
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Figure 141. DI880 with TU810 or TU814 Compact MTU Process Connections 
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Figure 142 shows the process connections for the High Integrity Digital Input 
Module DI880 when installed on a TU812 Compact MTU. 
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Figure 142. DI880 with TU812 Compact MTU Process Connections 
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Figure 143 shows the process connections for the High Integrity Digital Input 
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Module DI880 when installed on a TU842 or TU843 Redundant MTU. 
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Figure 143. DI880 with TU842 or TU843 Redundant MTU Process Connections 
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DI885 Digital Input Module, 24 V /48 V d.c. with SOE, 
Current Sinking 


Features 


Description 


The DI885 is a 8 channel 24/48 V digital input 
module for the $800 I/O. This module has 8 
digital inputs. The input voltage range is 11.8 - 
60 V d.c. and the input current is 1.6 mA at 24 
V dc., (3.2 mA at 48 V d.c.). 


Every input channel consists of current limiting 
components, EMC protection components, 
input state indication LED and optical isolation 


8 channels for 24/48 V d.c. inputs with 
current sinking. 


Input status indicators. 
Sequence of event (SOE) functionality. 


External 24 or 48 V d.c. sensor power 
supply. 
Internal 48 V d.c. sensor power supply. 


Short circuit protection to ground and 48 
Volt. 


Channel supervision. 
Sensor power supply supervision. 


Shutter filter. 


barrier. 


The sensor power supply supervision gives an error signal if the voltage disappears, 
and the Warning LED turns on. The error signal can be read through the 
ModuleBus. 
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The input signals of the input module DI885 can be filtered to suppress any 
electrical interference or contact bounce.The filter time can be set to a range 

0 to 255 ms. This means that noise pulses shorter than the filter time are filtered out 
and pulses longer than specified filter time get through the filter. 


Six different types of MTUs can be used. TheTU830/TU833 Extended MTU and 
the TU810 (TU814) Compact MTU has terminals for process voltage inputs and 
three terminals per channel. The TU812 Compact MTU has a D-Sub 25 pin (male) 
connector for connection to the process. The TU818 Compact MTU provides 
connection to 2-wire sensors without external marshaling. 


Event Recording 


The DI885 Input Module can be used for event recording (SOE), that is, changing 
signals at digital input channels can be announced together with a time stamp 
indicating when it occurred. The time stamp has a resolution of 1 millisecond, and is 
compensated for the filter time. 


The module has intermediate storage for 32 events. 
The SOE functionality can be switched on and off per channel. 


For all channels with enabled SOE capability, a shutter filter is implemented that 
prevents intermediate storage for events from overflow. The shutter filter is closed 
as soon as the number of events generated within the shutter period (0-255 seconds) 
exceeds the shutter trigger number (0-255 changes). The shutter filter remains 
closed as long as the recovery time (0-65535 seconds) has not expired. 


Simple Digital Input 


If no event recording is used, the DI885 acts like a simple digital input device. 


Channel Supervision 


The DI885 is able to supervise the process channel regarding wire break of sensor 
cable, missing sensor and short circuit of sensor voltage to module ground. 


The supervision can be switched on and off per device. The channel supervision is 
only possible when the contact is equipped with a parallel resistor of 47 kQ+20%, 
and 48 V sensor power. 
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Sensor Power Supply and Supervision 


The DI885 provides a 48 V d.c. sensor power supply per device. 


The DC/DC - converter for 48 V d.c. supply can be powered from the internal 24 V 
d.c. provided by the ModuleBus or from an external source. 


The power supply is short-circuit proof and galvanically insulated. 


It is also possible to supply the sensors with an external 48 V d.c. power supply. In 
this case the internal voltage path is switched off. 


Supported Sensor Types 


The following sensor types are supported by the DI885. 


3BSE020924-510 B 


Dry Contacts supervised: 48 V d.c./ 3,2 mA 


The supervision is only possible for contacts with resistor connected in 
parallel. Supervision is always available within internal sensor power supply. 
Supervision in connection with external sensor power supply requires the same 
strict limits in the tolerances of the external supply voltage as for internal 
supply voltage (48 V d.c. 10%) 


Dry Contacts not supervised with external Power Supply: >= 60 V d.c./ 
max. 4mA 


The maximum input voltage of 60 V DC must be kept strictly. 
Electronic Inputs not supervised: 24 V d.c./ 1.6 mA 
Only in combination with external power supply. 


Open Collector Drivers (Current sourcing) not supervised: 24 V DC / 1.6 
mA 


Only in combination with external power supply. 
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Technical Data 


Table 73. DI885 Digital Input Module Specifications 


Feature DIBBS 
Digital Input Module 
Number of channels 8, current sinking 
Power supply: 
Nominal voltage 24 V d.c. 
Operating voltage range 19.2 to 30 V d.c. 


Process Power supply: (UP) 
Nominal voltage with internal supply 48 V d.c.+/- 10% 


Voltage range with external supply 18 V dic. - 60 V dic. 
Input signal “1”: >30 V d.c....<60 V d.c. 
48 V contact supervised (>2 mA...<4 mA) 


“0”: <23 V d.c....>8 V d.c. 
(<1.5 mA...>0.5 mA) 
Open circuit: <5 V (<0.33 mA) 


Input signal “1”: >30 V d.c....<60 V d.c. 

48 V contact not supervised (>2 mA...<4 mA) 

“0”: <23 V d.c....>-30 V d.c. 
(<1.5 mA...>-2.2 mA) 


Input signal “1”: >8 V d.c....<60 V d.c. 

24 V electronic not supervised (>0.5 mA...<4 mA) 

“0”: <5 V d.c....>-30 V d.c. 
(<0.33 mA...>-2.2 mA) 


Input impedance 15 kOhm 

Maximum field cable length 600 meters, (656 yd.) 
Bounce filter times (digital, selectable) |0 to 255 ms 

Event recording resolution ims 

Event recording accuracy -0.5 ms to +1.3 ms 
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Table 73. DI885 Digital Input Module Specifications (Continued) 


Feature DIe> 
Digital Input Module 
Shutter filter 
Shutter period 0... 255 s 
Shutter trigger 0.. 255 changes 
Recovery time 0... 65535 s 
Process voltage supervision per device 


Current consumption 5 V (Modulebus) | 160 mA 


Current consumption 24 V (Modulebus) |91 mA 


Current consumption 24 V (process 91 mA 

power supply, UPx) 

Current consumption 48 V (process 22 mA 

power supply, UPx) 

Power dissipation (1) 3W 

Isolation Yes, opto 

Module termination units TU810, TU812, TU814, TU818, TU830 
or TU833 

MTU keying code BF 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of 
24/48 Volts. 
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Block Diagram DI885 
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Figure 144. DIS85 Block Diagram 
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Process Connections 


Table 74. DI885 Process Connections 


D1885 Digital Inout Module, 24 V /48 V d.c. with SOE, Current Sinking 


oo . (or TU814) D-Sub 25 male TU818 Terminal eee hr 
Terminal Connector 

+24 V d.c. ext. L1+ (2) 1; 14 L1+ (2) L1+ (2) 
OV dc. L1-, L2- 2,15 Li- (2), L2- (2) L1- (2), L2- (2) 
Ch1 +48 V B1 16 Bl C2 
Ch1 Input C1 3 D1 C1 
Ch 2 +48 V B2 17 B2 C4 
Ch 2 Input C2 4 D2 C3 
Ch 3 +48 V B3 18 B3 C6 
Ch 3 Input C3 5 D3 C5 
Ch 4 +48 V B4 19 B4 C8 
Ch 4 Input C4 6 D4 C7 
Ch 5 +48 V B5 20 B5 C10 
Ch 5 Input C5 7 D5 C9 
Ch 6 +48 V B6 21 B6 C12 
Ch 6 Input C6 8 D6 Ci1 
Ch 7 +48 V B7 22 B7 C14 
Ch 7 Input C7 9 D7 C13 
Ch 8 +48 V B8 23 B8 C16 
Ch8 Input C8 10 D8 C15 
+48 V ext. L2+ (2) 11, 24 L2+ (2) L2+ (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 145 shows the process connections for the Digital Input Module DI885 when 
installed on a TU830 Extended MTU. 


Process TU830/TU833 
=— 6.3A 
e 1 7 24V+ enlt 
| Pwr.) Lt+ 
Sup. OV L1- use 
1 : : 4 qLi- ’ 
ark cht | (ct 
+! [ee ES 
Li- | |A1,A2 1 
Ch2 |_|C3 
u [4 IN 
Li1- _JAS.A4 4 
Ch3 ICS 
IC6 \ 
u4 IAS, AG é 
Ch4 |_|C7 
U C8 N 
u4 [A7,A8 t 
' Ch5 |_|C9 \ 
IC10 \ 
IA9,A10 a 
Che |_|C11 
U C12 \ 
[A11,A12 pe 
Ch7 |_(C13 
U C14 \ 
IA13,A14 e 
7K) \ Che | (C15 ! 
bi U C16 \ 
IA15,A16 py 
| Pwr.@71 P54 
i Sup. | ov [| 12. Fuse 
Lia d [2- . 
4 & “ I “ 2 3 e on 
1) Connected if 24 V external power supp! y 
2) Connected if 48 V external power supply 


Figure 145. DIS85 with TU830 Extended MTU Process Connections 
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Figure 146 shows the process connections for the DI885 when installed on a TU810 


or TU814 Compact MTU. 
: : Process 7 —  TUsi0 
(or TU814) 
' rT ay) 244 Li+ 
| Pwr.) ane 
| Sup. |_OV L1- e 
[eq cht | [c1 
U Bi 
Li- | [Ai d 
Ch2 |_|C2 
B2 
L1 A2 e 
Ch3 _|C3 
B3 
LA A3 e ; 
Ch4 |_|c4 
B4 
“4 A4 4 
Ch5 |_|C5 
BS 
A5 - 
Ché6 |_| C6 
U B6 
1 AG ©. 
Ch7 |_|C7 
\ U B7 
A7 4 
perist , che | |c8 
U B8 
A8 4 
r — 77 4ev+| | L2+ 
| Pwr.2)1 P25 
L2- 
! Sup. d ov é 
- 2 7 | = = 7 


1) Connected if 24 V external power supply — 
2) Connected if 48 V external power supply 


Figure 146. DI885 with TU810 or TU814 Compact MTU Process Connections 
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Figure 147 shows the connections for the DI885 when installed on a TU812. 


7 TU812 
de, ,_, 1 UPI) +24 
{4 — 4 |UP1 
2 | mie ,ZP1. ov 
M5 15 |ZP1 
8) ' .3's1 Chil 
16 J6|s2_ Chi 
4 |_.4's3__Ch2 
17 Jzisa Ch 
—_— Be ; 
ig | | _18'se__cna 
ilar Sc | | +267 ou | 
W9- , | _,!9 Ch4 
i 7\Ss9__Ch5 
<——— 20 | 20,810 __Ch5 
8 8|S11__Ché 
24 Z1'S12__Ch6 
9 9|S13___Ch7 
22 22'S14___Ch7 
ho J01si5 _Ch8 | 
| @ Samer 
44 1 UPS +48 V 
24 = | 24 up2 
| (i wee 
Boe 2b|ZP2 
he <; . SEM EM 
— -+4 


Figure 147. DI885 with TU812 Compact MTU Process Connections 
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DO801 Digital Output Module 24 V, 0.5 A, Current 
Sourcing 


Features 


¢ 16 channels for 24 V d.c. re 
current sourcing outputs. 

¢ — lisolated groups of 16 $ 123456 7 8 910111213141516 
channels. si 


¢ Output status indicators. 


¢ —OSP sets outputs to 

predetermined state upon i ‘I 

communication error. 
e — Short-circuit protection to 

ground and 30 V. 

DO801 

¢ Over-voltage and over- 24V 0.5A 

temperature protection. YO 
e — Process and power 

connection via detachable oO Co O 

connectors. 

L+L- 24V 
. 123456789 10 11 12 13 14 15 16 

Description 


The DO801 is a 16 channel 24 V 
digital output module for the 
S800 I/O. The output voltage 
range is 10 to 30 volt and the 
maximum continuous output 
current is 0.5 A. The outputs are protected against short circuits, over voltage and 
over temperature. The outputs are in one isolated group. 


Each output channel consists of a short circuit and over temperature protected high 
side driver, EMC protection components, inductive load suppression, output state 
indication LED and optical isolation barrier. 
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The outputs are current limited and protected against over temperature. If the 
outputs are overloaded the output current will be limited. This means that the power 
dissipation in the output stage will increase and the output will shutdown if the 
temperature in the output stage increases above 150° C (302° F). The output will 
switch on again automatically as the component temperature has decreased to about 
140° C (284° P). If any output is shutdown due to overload, the indication LED on 
that channel is not switched off. The output status of that channel cannot be read 


from the module. 


Technical Data 


Table 75. DOS01 Digital Output Module Specifications 


Feature 


DO801 
Digital Output Module 


Number of channels 


16 (1 x 16) 


Type of output 


Transistor current source, 
current limited 


Voltage range 12-32 Vdc. 

Load current, maximum 0.5A 

Short circuit current, maximum 2.4A 

Leakage current, maximum <10 pa 

Signal delay <0.2 ms 

Output impedance <0.4 ohm 

Maximum Field Cable Length 600 meters (656 yd.) 
Current consumption 5 V (Modulebus) |80mA 

Power dissipation ‘) 2.1W 


Output Set as Predetermined (OSP) 
timer 


256, 512, 1024 ms 


Isolation 


Groupwise isolated from ground 
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Table 75. DO801 Digital Output Module Specifications (Continued) 


Feature oer poem 
Digital Output Module 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 
Acceptable wire sizes Solid: 0.05-2.5mm?, 30-12 AWG 


Stranded: 0.05-1.5mm®, 30-12 AWG 
Recommended torque: 0.5-0.6 Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) Power dissipation is calculated with 70 percent of the channels activated. 


Block Diagram DO801 


Di ee ee a ee 7 
| Output | 
drivers 
| on & O1 | 
1 4\ a Neg ft 
l STATUS @—| ay ene (Ce is z l 
| ; -. 3 | | 
| | L __ssvy a 2) il 
l POWER-OK o| | 
| | -———% | | 
! 8 
| DAT g g | | 
<«—__» ; 
| DAT-N | 
}¢—_—e CH15 ‘09 
| gis ag (= | 
|. |. OSes cute © x O16, | 
| BLOCK , zk | 
| L+ Q v | 
4 35 
| L gs | 
| s | 
| | 


Figure 148. DO801 Block Diagram 
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Process Connections 


Table 76. DO801 Process Connections 


Process Process 
Connection Terminal 
Ch 1 Output 1 
Ch 2 Output 2 
Ch 3 Output 3 
Ch 4 Output 4 
Ch 5 Output 5 
Ch 6 Output 6 
Ch 7 Output 7 
Ch 8 Output 8 
Ch 9 Output 9 
Ch 10 Output 10 
Ch 11 Output 11 
Ch 12 Output 12 
Ch 13 Output 13 
Ch 14 Output 14 
Ch 15 Output 15 
Ch 16 Output 16 
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Figure 149 shows the process connections for the DO801. 


— : 
a 

Y 

Y ; 
- 


Figure 149. DOS01 Process Connections 
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DO802 Digital Output Module, 24-250 V, Relay Normally 


Open 
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Features 


8 channels for 110 V 
d.c./250 V a.c. relay 
Normally Open (NO) 
outputs. 


8 isolated channels. 
Output status indicators. 


OSP sets outputs to 
predetermined state upon 
error detection. 


Process connection via 
detachable connectors. 


Description 


The DO802 is an 8 channel 

110 V d.c./250 V a.c. relay (NO) 
output module for the S800 I/O. 
The maximum voltage range is 
250 V and the maximum 
continuous output current is 2 A. 
All outputs are individually 
isolated. 


Each output channel consists of 
optical isolation barrier, output state indication LED, relay driver, relay and EMC 
protection components. 


) 


on 


c™N 


STATUS 


DO802 
Relay 24-250V 


J) 


1 2 3 4 5 6 7 8 
ABA BA BA BA BA BA BAB 
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The relay supply voltage supervision, derived from the 24 V distributed on the 
ModuleBus, gives a channel signal error and a module warning signal if the voltage 
disappears. The error signal and warning signal can be read through the ModuleBus. 
This supervision can be enabled/disabled with a parameter. 


Technical Data 


Table 77. DO802 Digital Output Module Specifications 


Feature 4 Deets 
Digital Output Module 

Number of channels 8 
Type of output Relay (NO) 
Voltage range 24-110 V d.c./250 V a.c. 
Load current, maximum 2A 
Load current, minimum 5 mA 
Max break power a.c. 500 VA 


d.c. 6OW 


Maximum field cable length (d.c., a.c.) | 600 meters (656 yd.) 


Pick-up time, maximum 10 ms 
Release time, maximum 6ms 
Number of operations per hour, 1000 
maximum 


Number of operations per lifetime: 
Mechanical >20 x 10° 
Electrical at 30 V d.c. / 250 V a.c. >0,16 x 10 (2 A resistive) 


Current consumption 5 V (Modulebus) |70mA 


Current consumption 24 V (Modulebus) | 80 mA 


Power dissipation ‘) 2.2W 
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Table 77. DO802 Digital Output Module Specifications (Continued) 


Feature 


DO802 
Digital Output Module 


Output Set as Predetermined (OSP) 
timer 


256, 512, 1024 ms 


Power supervision 


24/12 V Relay power converter monitor 


Isolation 


Individually isolated from ground 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2000 V a.c. 


Acceptable wire sizes 


Solid: 0.05-2.5mm?, 30-12 AWG 
Stranded: 0.05-1.5mm2, 30-12 AWG 
Recommended torque: 0.5 - 0.6Nm 
Stripping length: 6-7.5 mm, 0.24-0.30 in 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DO802 


DO802 Digital Output Module, 24-250 V, Relay Normally Open 


JojoeUuUOD snge|npoy| 


BIC ; OUTPUT CHANNELS 
+24V 
12V 
OV-24V 
1 J x2 
STATUS ()——_ 
12V SUPER- 
VISION 
ERROR 1-8 (\ |g ral, 
ns & wl 1B|.| 2 
MBI-1 CHI, x 5 
ASIC 1 ' ® 
wn 
ay 5 
% —, fe 
DAT 2B 2 
Sf patn lRs-485 ue an; 
: -485|<4-> S 
POSO-9 
>| 
BA || 
® “1h a 
EEPROM \¢—>| CH EIN > 


Figure 150. DO802 Block Diagram 
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Process Connections 


Table 78. DO802 Process Connections 


Appendix A Specifications 


Process Process 
Connection Terminal 
Ch1 Input 1A 
1B 
Ch 2 Input 2A 
2B 
Ch 3 Input 3A 
3B 
Ch 4 Input 4A 
4B 
Ch 5 Input 5A 
5B 
Ch 6 Input 6A 
6B 
Ch 7 Input 7A 
7B 
Ch 8 Input 8A 
8B 
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Figure 151 shows the process connections for the Digital Output Module DO802. 


Process 


110V d.c./250V a.c. 
. a.c/d.c. 


©) 


110V d.c./250V a.c. 
a.c/d.c. 


@) 


Figure 151. DO&S02 Process Connections 
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Features 


¢ 16 channels for 24 V d.c. current sourcing 
outputs. 


e 2 isolated groups of 8 channels with 
process voltage supervision. 


¢ Output status indicators. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


e — Short-circuit protection to ground and 30 
V. 


¢ Over-voltage and over-temperature 
protection. 


Description 


The DO810 is a 16 channel 24 V digital output 
module for the S800 I/O. This module has 16 
digital outputs. The output voltage range is 10 
to 30 volt and the maximum continuous output 
current is 0.5 A. The outputs are protected 
against short circuits, over voltage and over 
temperature. The outputs are divided into two 
individually isolated groups with eight output 
channels and one voltage supervision input in 
each group. 


Each output channel consists of a short circuit 
and over temperature protected high side driver, 


F 
R 
w 
Oo 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


ee a a ae 
eas @ 


00810 
16ch 24V 0.5A 


EMC protection components, inductive load suppression, output state indication 


LED and optical isolation barrier. 


The process voltage supervision input give channel error signals if the voltage 
disappears.The error signal can be read through the ModuleBus. 
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The outputs are current limited and protected against over temperature. If the 
outputs are overloaded the output current will be limited. This means that the power 
dissipation in the output stage will increase and the output will shutdown if the 
temperature in the output stage increases above 150°C (302° F). The output will 
switch on again automatically as the component temperature has decreased to about 
140°C (284° P). If any output is shutdown due to overload, the indication LED on 
that channel is also switched off. The output status of that channel cannot be read 
from the module. 


Four different types of MTUs can be used. TU830 Extended MTU and TU810 (or 
TU814) Compact MTU have terminals for 24 V output power connections and two 
terminals per channels. The TU812 Compact MTU has a D-Sub 25 pin (male) 
connector for connection to the process. 


Technical Data 


Table 79. DO&10 Digital Output Module Specifications 


Feature a poste 
Digital Output Module 
Number of channels 16 (2 x 8) 
Type of output Transistor current sourcing, current 
limited 
Voltage range 12-32 Vdc. 
Load current, maximum O.5A 
Short circuit current, maximum 2.4A 
Leakage current, maximum <10 pa 
Output impedance <0.4 ohm 
Maximum Field Cable Length 600 meters (656 yd.) 
Current consumption 5 V (Modulebus) |80mA 
Power dissipation (1) 2.1W 
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Table 79. DO&10 Digital Output Module Specifications (Continued) 


Feature 5 pose 
Digital Output Module 

Output Set as Predetermined (OSP) 256, 512, 1024 ms 
timer 
Process voltage supervision 2 channels (1 per group) 
Isolation Groupwise isolated from ground 
Mounting termination units TU810, TU812, TU814 or TU830 
MTU keying code AA 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DO810 


BIC ; ; ; GROUP 1 X2 
| 24V SUPER- | 
VISION OUTPUT- 
i FAULT @—| a Se \ Ue Eee Bua 
RUN @— f [ets 
' WARNING ®)— | ea aN > | os | 
OsP ®— Lit 
| MBI-1 '_, CH2 ~ & 02 
x1 u >| pl 
+5VI ASIC iN 3 
ee +5V 5) m > iz Lis , | 3 
5 | [POWER-OK| |_| cue | @ O88 
a OV ' a 5 
0) > id 2 
w \ L1- 8 
@ [4 DAT : : _ ; ; ; ; 3 
& |" DAEN . |RS-485 
S |e nisl GROUP 2 
oO 
: aa »| | eV SIISION OUTPUT: 
BLOCK >| ERROR 9-16 \ |e DRIVERS L2+ 
q+ 
7 v L2+ | 
8 ed 
| EEPROM |¢—>} | aah eels iN > 0 9-16" 
L2- 


Figure 152. DO&10 Block Diagram 
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Process Connections 


Table 80. DO810 Process Connections 


Appendix A Specifications 


crete, | or Tuts) D-sub zs male THaarTUsa® 
Terminal Connector 

+24 V d.c. L1+ (2) 1,14 L1+ (2) 
OV de. L1- 2,15 L1- (2) 
Ch 1/Ch 2, L1+ - - B1, B2 
Ch 1 Output C1 3 C1 

Ch 2 Output Bt 16 C2 

Ch 1/Ch 2, L1- Al - Al, A2 
Ch 3/Ch 4, L1+ - - B3, B4 
Ch 3 Output C2 4 C3 

Ch 4 Output B2 17 C4 

Ch 3/Ch 4, L1- A2 - A3, A4 
Ch 5/Ch 6, L1+ - - B5, B6 
Ch 5 Output C3 5 C5 

Ch 6 Output B3 18 C6 

Ch 5/Ch 6, L1- A3 - A5, A6 
Ch 7/Ch 8, L1+ - - B7, B8 
Ch 7 Output C4 6 C7 

Ch 8 Output B4 19 C8 

Ch 7/Ch 8, L1- A4 - A7, A8 
Ch 9/Ch 10, L2+ - - B9, B10 
Ch 9 Output C5 7 C9 
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Table 80. DO&10 Process Connections (Continued) 


core, | (GrTUBHA) —D.subzsmale | THOSE 
Terminal Connector 

Ch 10 Output B5 20 C10 
Ch 9/Ch 10, L2- A5 - AQ, A10 
Ch 11/Ch 12, L2+ - - B11, B12 
Ch 11 Output C6 8 C11 
Ch 12 Output B6 21 C12 
Ch 11/Ch 12, L2- A6 - A11, A12 
Ch 13/Ch 14, L2+ - - B13, B14 
Ch 13 Output C7 9 C13 
Ch 14 Output B7 22 C14 
Ch 13/Ch 14, L2- A7 - A13, A14 
Ch 15/ Ch16, L2+ - - B15, B16 
Ch 15 Output C8 10 C15 
Ch 16 Output B8 23 C16 
Ch 15/Ch16, L2- A8 - A15, A16 
+24 V d.c. L2+ (2) 11, 24 L2+ (2) 
OV de. L2- 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 153 shows the process connections for the Digital Output Module DO810 
when installed on a TU830/TU833 Extended MTU. 


TU830/TU833 Process 
63A 14, wy 
Supervise Liat 
—F Fuse L1- OV 
LT? 
B1,B2 Li+ 
C1 Chi 
C2 Ch2 () 
' AT,A2 L1- ' 
é & 
B3,B4 Li+ 
1 C3 Ch3 i 
C4 Ch4 
dl 4 A3,A4 L141 
1 B5.A6) Li+ \ 
CA C5 Ch5 
C6 Ch6é 
; 4 pl A5,A6) L1 ; 
B7.B8 Li+ 
C7 Ch7 
i Cal Ch8 
4 6 A7,A8) L1 
B9,B10 Lo+ 
f cg Chg 1 
C10, | Chi0 &) 
| > A9,A10 L2- 
i B11,B12 L2+ , 
CTT | Chi1 
CT2) 7 Chi2 
\ ‘ é ATT,AT2 L2- ; 
B13,B14 Lo+ 
C13! | Chi3 
7 ou Chi4 
4 t TS, L2- 
B15,A16| L2+ 
' C15 Ch15 ! 
Ci6| | Chié 
4 pi A15,A16 L2- 
Jee +24V 
r’ 
Fuse i 
; 4 5 ov ; 


Figure 153. DO8&10 with TU830/TU833 Extended MTU Process Connections 
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Figure 154 shows the process connections for the DO810 when installed on a 
TU810 or TU814 Compact MTU. 


Tus1 0 : Process 7 
(or TU814) : 


Li+ +24V 


LT+ tL 


L1- ov 


DID 
eo |0o 
lok) 
oS 
an 


NNNNNNNS EK 


Supervise L2+fl 
? L2- ov 
EM © 


Figure 154. DO&10 with TU810 or TU814 Compact MTU Process Connections 
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Figure 155 shows the process connections for the Digital Output Module DO810 
when installed on a TU812 Compact MTU. 


TU812 
Supervise 7 re a | 
—— UP1|14 ~14 
ov .2P\ ii je 
if zP1i|15 es 
z i: Chi Sb 
; LA | Che _S2|16, >16 
i: cha ssi 4.) | 54 
CA : [1 Ch4___ S417 17 
— ma 
1 A = Che $618 | =i . 
rocess 
' Ch7 $7, 6, 56 Connection 
Chg S819, | 519, 
) ia ; : cho__S9| 7, eT —- 
Chio S1020,_, , +20, — 
; VW - Chii__S11| 8, 8 
Chi2__S12121, 3 | 521) 
i 2 Chi3__$13| 9, 9 
aA : Chi4__$14'22, ' | 122) 
H Chi5 15/10, 10 
| Z f Chie si628,.. | S23 
: +24V gUP2 1, | 11 
UP2/24, 24 
aA OV 9zP2 12, \ | 12 
ZP2|25, ~25 
Ss 
e a -- 


Figure 155. DO&10 with TU812 Compact MTU Process Connections 
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DO814 Digital Output Module 24 V, 0.5 A, Current Sinking 


The DO814 is a 16 channel 24 V digital output 
module with current sinking for the $800 I/O. 
The output voltage range is 10 to 30 volt and 
the maximum continuous current sinking is 
0.5 A. The outputs are protected against short 
circuits and over temperature. The outputs are 
divided into two individually isolated groups 
with eight output channels and one voltage 
supervision input in each group. 


Features 
¢ 16 channels for 24 V d.c. current sinking ? 
outputs. F 
R 
e 2 isolated groups of 8 channels with Ww 
process voltage supervision. re) 
¢ Output status indicators. 1 
¢ — OSP sets outputs to predetermined state 2 
upon error detection. 3 
e — Short-circuit protection to ground and 30 . 
Vv. 5 
6 
¢  Over-voltage and over-temperature 
protection. 7 
8 
Description 9 
10 
11 


12 


> = 
> @ 


Each output channel consists of a short circuit 
and over temperature protected low side 
switch, EMC protection components, 
inductive load suppression, output state 
indication LED and optical isolation barrier. 


The process voltage supervision input give channel error signals if the voltage 
disappears.The error signal can be read via the ModuleBus. 
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The outputs are current limited and protected against over temperature. If the 
outputs are overloaded the output current sinking will be limited. This means that 
the power dissipation in the output stage will increase and the output will shutdown 
if the temperature in the output stage increases above 150°C (302° F). The output 
will switch on again automatically as the component temperature has decreased to 
about 140°C (284° F). 


Five different types of MTUs can be used. The TU830 Extended MTU enables three 
wire connection to the devices without additional terminals. The TU810 (or TU814) 
Compact MTU has terminals for 24 V output power connection, but requires 
external terminals for distribution of 24 V power supply to the devices. The TU812 
Compact MTU has a D-Sub 25 pin (male) connector for connection to the process. 
TU838 provide a fuse (3 A max.) per two channels or process power output. 


Technical Data 


Table 81. DO&14 Digital Output Module Specifications 


Feature a pone 
Digital Output Module 

Number of channels 16 (2 x 8) current sinking 

Type of output Transistor current sinking, 
current limited 

Voltage range 12 -32 Vdc. 

Load current, maximum 0.5A 

Short circuit current, maximum 2.4A 

Leakage current, maximum <10 pa 

Output impedance <0.4 ohm 

Maximum field cable length 600 meters (656 yd.) 

Current consumption 5 V (Modulebus) |80mA 

Power dissipation (1) 2.1W 
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Table 81. DO&14 Digital Output Module Specifications (Continued) 


Feature peels 
Digital Output Module 
Output Set as Predetermined (OSP) 256, 512, 1024 ms 
timer 
Process voltage supervision 2 channels (1 per group) 
Isolation Groupwise isolated from ground 
Module termination units TU810, TU812, TU814, TU830 or 
TU838 

MTU keying code BE 
Rated insulation voltage 50V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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DO814 Digital Output Module 24 V, 0.5 A, Current Sinking Appendix A 
Block Diagram DO814 
BIC : ; GROUP 1 ; ; ; X2 
24V SUPER- _ OUTPUT 
VISION Current Sinking- 
FAULT 6)—| p ERROR 1-8 N DRIVERS —UP124V_| 
RUN @— y @ U1 
' WARNING @— | = N= I. om 
OsP ®~— ® U2 
eu MBrT | CHE _\E- | p92 8 
BV, | Z|, asic : ® 
i wm 1 . ” 
POWER Me m | ae @ [vs_.|9 
SD 
= OV, A CH8 = L O8 ly 3 
| a g 
toa Irs-485|<4 a | = 
males | nour 2 
CLK- __|RS-485|_» = - - - - - 
? P| 24V SUPER- _ OUTPUT 
POSO-6 , VISION Current Sinking- 
ERROR 9-16 DRIVERS 
_ BLOCK nf | NS UP2 284 
v U9-16 
8 E 
EEPROM l¢—» gore >\\I—>} Le? oss Gisatae 
ZP2 
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Figure 156. DO&14 Block Diagram 
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Process Connections 


Table 82. DO814 Process Connection 


TU810 aUelZ 
Process D-Sub 25 =| TU830/TU833 | TU838 
Connection aloe male Terminal Terminal 
Connector “) 
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) 
OV dc. L1- 2,15 L1- (2) L1- (2) 
Ch 1/Ch 2, L1+ - - B1, B2 A1 (F1) 
Ch 1 Output C1 3 C1 B1 
Ch 2 Output B1 16 C2 B2 
Ch 1/Ch 2, L1- Al - Al, A2 A2 
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2) 
Ch 3 Output C2 4 C3 B3 
Ch 4 Output B2 17 C4 B4 
Ch 3/Ch 4, L1- A2 - A3, A4 A4 
Ch 5/Ch 6, Li+ - - B5, B6 A5 (F3) 
Ch 5 Output C3 5 C5 B5 
Ch 6 Output B3 18 C6 B6 
Ch 5/Ch 6, L1- A3 - A5, A6 A6 
Ch 7/Ch 8, L1+ - - B7, B8 A7 (F4) 
Ch 7 Output C4 6 C7 B7 
Ch 8 Output B4 19 C8 B8 
Ch 7/Ch 8, L1- A4 - A7, A8& A8 
Ch 9/Ch 10, L2+ - - B9, B10 AQ (F5) 
Ch 9 Output C5 7 C9 B9 
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Table 82. DO8&14 Process Connection (Continued) 


TU810 10S 
Process (or TU814) D-Sub 25 TU830/T U833 TU838 
Connection Terminal male Terminal Terminal 
Connector “) 

Ch 10 Output B5 20 C10 B10 
Ch 9/Ch 10, L2- A5 - AQ, A10 A10 
Ch 11/Ch 12, L2+ - . B11, B12 A11 (F6) 
Ch 11 Output C6 8 C11 B11 
Ch 12 Output B6 21 C12 B12 
Ch 11/Ch 12, L2- A6 - A11, A12 A12 
Ch 13/Ch 14, L2+ : é B13, B14 A13 (F7) 
Ch 13 Output C7 9 C13 B13 
Ch 14 Output B7 22 C14 B14 
Ch 13/Ch 14, L2- A7 - A13, A14 A14 
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8) 
Ch 15 Output C8 10 C15 B15 
Ch 16 Output B8 23 C16 B16 
Ch 15/Ch16, L2- A8 - A15, A16 A16 
+24 V d.c. L2+ (2) 11,24 |L2+ (2) L2+ (2) 
OV de. L2- 12,25 |L2- (2) L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 157 shows the process connections for the Digital Output Module DO814 
when installed on a TU830/TU833 Extended MTU. 


TU830/TU833 Process 
6.3A a“ ry 
Supervise Liat 
| Fuse _L1- ov 
@ LT 
B1,B2| | Li+ 
Ci| [Chi 
C2] | Ch2 () 
4 Ai, A2| | L1- 
B3,B4/ | Li+ 
\ C3 Ch3 i 
C4 Ch4 
4 A3,A4 L1- 
; B5,A6| | L1+ ; 
C5 Ch5 
C6 Ch6 
4 A5,A6 L1- 
B7,B8| | L1+ 
C7, Ch7 
' Cal Ch8 ; 
d A7,A8| | L1- 
B9,B10 L2+ 
\ cg Chg 1 
C10 Ch10 &) 
F A9,A10 L2- 
: B11,B12| | L2+ i 
C11 Ch11 
C12 Ch12 
1 ¢ A11,A12| | L2- 
B13,B14| | L2+ 
C13 Chi3 
i c14| | Chi4 ; 
at A13,A14| | L2- 
B15,B16| | L2+ 
i C15 Ch15 1 
C16 Chi6 
at A15,A16| | L2- 
' 6.3A pie DAV ! 
E L2+ 
i use Lo- ov 


Figure 157. DO814 with TU830/TU833 Extended MTU Process Connections 
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Figure 158 shows the process connections for the Digital Output Module DO814 
(current sinking) when installed on a TU838 Extended MTU. 


Supervise 
| 


Y 


TU838 Process 
L1 +24V ! 
’ RPAd 
L1- OV 
’ crt | 
é FA Al Li+ 
Bi Ch1 
B2| | Ch2 &) 
A2 L1- 
’ F2 
A3 L1+ 
bd B3| | Cha ; 
B4 Ch4 
a8 = A4 Lt- 
e AS | L1+ ! 
B5 Ch5 
B6 Ch6 
t = A6| | L1- 
AZ L1+ 
Bz| | Ch7 
B8 Ch8 : 
il == AB] | Lt 
AQ L2+ 
BQ Chg 1 
Bi0| | Ch10 & 
e A10 L2- 
F6 
e A11 L2+ ! 
Bi1| | Ch11 
Bi2| | Ch12 
$ A12 L2- : 
FL ais! | ios 
e 
Bi3 | | Ch13 
Bi4] |Chi4 ! 
A14 Lo- 
€ 
é$ FE Ais L2+ 
KA Bis| | Ch15 
Bie | | Chi6 
$ A16 L2- 
LO4 +24V 
Supervise ° ° Lo4? 
< © L2- Ov 
EM 12% 
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Figure 158. DO&14 with TU838 Extended MTU Process Connections 
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Figure 159 shows the process connections for the DO814 when installed on a 
TU810 or TU814 Compact MTU. 


Tusio 7 Process 
(or TU814) 


24V Power Supply 


Li+ +24V ' 
Supervise Lt+ fT] ® 
<——| ei ov 
C1 Chi 
Bil | Ch2 ®) 
VA il Ail] L1- 
\ C2! | Ch3 f 
| B2| | Ch4 
4 e A2 L1- 
AZ c3|_| chs 
B3al_| Ché 
; 4 e A3 L1- ; 
c4|_| Ch7 
; Bal] Ch 
4 t A4T | L1- 
1 C5] | Cho 1 
B5 Ch10 &) 
( e A5 L2- 
C6 Ch11 
B6 Chi2 
‘a 4 AG] | L2- ; 
C7| | Chi3 
! B7 Ch14 ' 
| 4 A7 L2 
' C8] | Chi5 ! 
Bgl | Chi6 
4 e A8 L2- 
L2+ +24V pa 
L2+T 24V Power 
4 L2- ov Supply 


Figure 159. DO&14 with TU810 or TU814 Compact MTU Process Connections 
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Figure 160 shows the process connections for the Digital Output Module DO814 


when installed on a TU812 Compact MTU. 
TU812 
Surenise!\ | ass ae il | sl 
UP1|14 14 
ov .ZPi 2mm =i 
i= 15 15 
: Chi Se mar 
| Ch2___S 2/16 16 
B Ch3__—S3i 4, | atl 
- i Ch4___sali7 | 4 
Ch5_S5, 5, nes 
- Ché___ S618 sll 
| | | Process 
Ch7 __S7/6, 58 Connection 
Chs___ $8 19 } ale 
; : Cho___S9l_ 7, Sud — 
Chio__$10/20, 1 520, — 
: Chi1__S11| 8, S28 
Chi2__Si221, 3 | 524) 
2 Chi3__S13| 9, sal 
L Chi4__$14/22, ' 522! 
H Chi5 $1510, >10 
H Chis sicaammn =a 
+24V gUP2!11, silt 
: Tuell 624, 
ov P2 12. +12 
Supervise | 
ene |X | te +25 
| | 
oe o 


Figure 160. DO&14 with TU812 Compact MTU Process Connections 
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DO815 Digital Output Module 24 V, 2 A, Current Sourcing 


Features 


¢  8channels for 24 V d.c. current sourcing 
outputs. 


¢ 2 isolated groups of 4 channels with under 
voltage detection. 


¢ — OSP sets outputs to predetermined state 
upon communication error. 


¢ Output status indicators and a channel 
wise error flag. 


e — Short-circuit protection to ground and 
positive supply. 


¢ — Over load protection. 
¢ — Open load and short-circuit detection. 


¢ Two output fault operation modes: 
Automatic reset mode and Fault latching 
mode. 


e Inductive load driving capability. 


¢ Filament lamp load up to 10W. 


Description 


The DO815 is a 8 channel 24 V digital output 
module for the S800 I/O. The output voltage 
range is 10 to 30 V and the maximum 
continuous output current is 

2 A @ 24 V. The outputs are protected against 
short circuits, and over load. The outputs are divided into two individually isolated 
groups with four output channels in each group. 


| lle al el el | 


E 


\ 


Each output channel consists of a short circuit and over load protected high side 
driver with open load detection (on active signal), EMC protection components, 
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inductive load suppression, output status indication LEDs and optical isolation 
barrier. 


In addition to the four module LEDs, DO815 has two LEDs (one Yellow and one 
Red) per channel. The Yellow LED indicates the output state (Yellow = output is 
energized, Off = output is de-energized). The Red LED indicates channel errors 
such as short circuit, over load, under voltage and open load (Red = channel error, 
Off = no channel error). 


The driver outputs provide a “free-wheel diode” to demagnetize inductive loads. 
No external demagnetization arrangement is required up to loads of 1J. 


DO815 outputs are able to drive filament lamp loads up to 10W, but only in 
Automatic reset mode. 


DO815 provides two protection operation modes. Each channel can be configured 
to operate in one of the two modes: 


1. Automatic reset mode (Default mode): The fault condition disappears, then the 
fault disappears, and the operation is resumed. 


2. Fault latching mode (This mode in not applicable in all controllers): The output 
is switched off by any of the fault conditions. The fault latch remains in fault 
condition until reset by temporarily setting the automatic reset mode. 


The output drivers are current limited and protected against over load. If an output 
has a short circuit to ground, the output current will be limited and the driver will 
shutdown in order to minimize the power dissipation. In the automatic reset mode, 
the output will switch on again automatically after a defined time interval. If the 
short circuit condition is still present, the output is turned off again, otherwise the 
normal operation is resumed. 


In the fault latching mode, the output remains off until the fault condition is not 
valid and the reset of the fault latch is activated. If any output is shutdown due to 
fault condition, the indication LED (Yellow) on that channel remains on if the 
channel is activated.The output status of the channel can be read from the module. 
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Four different types of MTUs can be used, TU830 Extended MTU and TU810, 
TU812 or TU814 Compact MTU have terminals for 24 V output power connection 
and terminals for the output channels. With use of TU812 the current per group is 
limited to 5 A. 


Technical Data 


Table 83. DO&15 Digital Output Module Specifications 


DO815 


Feature Digital Output Module 


Number of channels 8 (2 x 4) 


Type of output High side driver, 
current limited 


Process voltage (L+) 


Normal 24 V d.c. 
Range 10-32 Vdc. 
On-state output voltage drop Max. 0.5 V 
Load current, maximum 2A @ 24 V, 
2,5A @ 30V 
Total permissible current of outputs per |Max.6A 
group 
Loop monitoring Open circuit and short circuit detection 
in energized state. 
Short circuit current Max. 4A 
Open load detection current") <6mA 
Leakage current, maximum Max. 500 nA 
Output impedance <0.25 ohm 
Filament lamp load Max. 10W 


only in Automatic reset mode 


Inductive load switch off energy Max. 1J 
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Table 83. DO815 Digital Output Module Specifications (Continued) 


Feature os posTs 
Digital Output Module 
Output signal delay Max. 0.2 ms 
Switching frequency resistive load Max. 200 Hz 
Switching frequency inductive load Max. 2.5 Hz 


Maximum Field Cable Length 


600 meters (656 yd.) 


Current consumption 5 V (Modulebus) 


120 mA, 150 mA max. 


Power dissipation (2) 


4W @ 24V 


Output Set as Predetermined (OSP) 
timer 


256 (8), 512, 1024 ms 


Isolation 


Groupwise isolated from ground 


Module termination units 


TU810, TU812), TU814 or TU830 


MTU keying code 


AA 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


On active signal 


(1) 

(2) Power dissipation is calculated with 70 percent of the channels activated. 
(3) 256 ms are used for Master. Set by the user for MOD. 
(4) 


Current per group is limited to 5 A. 
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DO815 Digital Output Module 24 V, 2 A, Current Sourcing 


BIC - ; GROUP 1 X2 
; ' ' CH1-4 F1-4 
OUTPUT- 
err. © © DRIVERS L1+ 
] FAULT @—| | a | 
RUN @— : i Li+ 
' WARNING ®)— eae > i ia JK 
osP ®— >| 8 <+—N + om | 
x BVI ae Oo - | oa Sl 
+. 
) =e lega | = MONS 718 
é > mr pip 5S Lit, | 8 
5 POWER-OK) Be CTR |4 tL »y— O4 Oo 
a qi 4) 1-4 mS 
oH OV, >| t > < < > Ss 
| Li-, | 
w _____' Ry 
(77) {o} 
os or IRS-485 po ; : : : ; ; ° 
5; — | GROUP 2 
(?} 
o ' POSO-9 | , | CH 5-8 F 5-8 OUTPUT- 4 
BLOCK >| 4 ERR. vd & DRIVERS L2+ 
1 ‘ha 5-8 | 
3 re) ¥ L2+ 
a == mi 4 
| EEPROM |¢—>} 458 = Ske E jaOsse | 
4ctR | & > 
t img! oe 


Figure 161. DO815 Block Diagram 
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Process Connections 


Table 84. DO815 Process Connections 


406 


Process besa Tusi2 | TU830/TU833 
Connection for TUR 4) Terminal Terminal 
Terminal 
+24 V d.c. L1+ (2) 1,14 L1+ (2) 
OV de. Li- 2,15 L1- (2) 
Ch 1/L1+ - - B1, B2 
Ch 1 Output C1, B1 3,16 C1, C2 
Ch 1/L1- At - Al, A2 
Ch 2/L1+ - - B3, B4 
Ch 2 Output C2, B2 4,17 C3 
Ch 2/, L1- A2 - A3, A4 
Ch 3/ L1+ - - B5, B6 
Ch 30utput C3, B3 5, 18 C5 
Ch 3/ L1- A3 - A5, A6 
Ch 4/ L1+ - - B7, B8 
Ch 4 Output C4, B4 6, 19 C7 
Ch 4/ L1- A4 - A7, A8& 
Ch 5/ L2+ - - B9, B10 
Ch 5 Output C5, B5 7,20 C9 
Ch 5/ L2- A5 - AQ, A10 
Ch 6/ L2+ - - B11, B12 
Ch 6 Output C6, B6 8, 21 C11 
Ch 6/ L2- A6 - A11, A12 
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Table 84. DOS15 Process Connections (Continued) 


Process tie Tet ‘ Tusi2 —_| TUs30/TU833 
Connection Terminal Terminal Terminal 

Ch 7/ L2+ : - B13, B14 

Ch 7 Output C7, B7 9, 22 C13 

Ch 7/ L2- A7 - A13, A14 

Ch 8/ L2+ : - B15, B16 

Ch 8 Output C8, B8 10, 23 C15 

Ch 8/ L2- A8 - A15, A16 

+24 V d.c. L2+ (2) 11, 24 L2+ (2) 

OV de. L2- 12, 25 L2- (2) 
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Figure 162 shows the process connections for the Digital Output Module DO815 
when installed on a TU830/TU833 Extended MTU. 


408 


TU830/TU833 Process 
6.3 A Lis +24V 
L1 +f 
Fuse LA- OV 
oe id 
B1,B2| | Li+ 
C1 Chi 
C2 &) 
4 AT,A2| | L1- 
B3,B4 Li+ 
C3l_| Che 
C4 
4 A3,A4 L41- 
B5.A6) Li+ 
C5 Ch3 
C6 
pl A5,A6) L1- 
B7,B8|_ | Li+ 
C7 Ch4 
C8 
4 A7,A8) L1- 
Bg9,B10 L2+ 
cg Ch5 1 
cid ®) 
. Ag9,AT0} L2- 
B11,B12) | Las 
CTT Ch6 
CT2 
¢ ATT, L2- 
B13,B14| Lo4 
C13 Ch7 
C14 
t A13,A14| L2- 
B15,B16| L2+ 
C15) Ch8 ! 
C16 
pr A15,A16 L2- 
6.3A 15, aay 
Fuse ie 
e s OV 


Figure 162. DO&15 with TU830/TU833 Extended MTU Process Connections 
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Figure 163 shows the process connections for the Digital Output Module DO815 
when installed on a TU812 Compact MTU. 


| TU812 | 
+24V . UP1_ 1) oa 
UP1/14, 14 
OV. zP1 2, 2) 
ee i 15 
Chi S113, 3) 
Chi _ S216, 16 
| Ch2__—S3\ 4, 4 
Ch2__ S417, il 
} Ch3__S5_ 5, 5, 
cho _s¢-78, = Process 
Ch4 S7| 6, 6 Connection 
Ch4 $849, 19, : : 
Ch5__S9/ 7, Z 
Ch5 $10.20 520, ae 
' Ché__S11| 8, 8 
Ché__ 812124 21 
Ch7__ $13) 9) 9 
| Ch7 _$14'22 22! 
Ch8__ S150 10 
| Ch8__$16 23 23 
+24V gUP2'11 il 
Turcll 24, 
ov .zP212 #2 
ZP2/25 25 
eEM 13, 13 
oe, o 


Figure 163. DO&15 with TU812 Compact MTU Process Connections 
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Figure 164 shows the process connections for the DO815 when installed on a 
TU810 or TU814 Compact MTU. 


TU810 Process 
(or TU814) : 
Li+ +24V 
* 
e L1- ov 
C1 Chi 
Bi =——@ 
é Al L1- 
\ C2|_ | Ch2 i 
B2 
é A2 L1- 
c3l_| Ch3 
B3 
pa A3 L1- 
c4| | Ch4 
B4 
4 A4E[ L1- 
1 C5 Ch5 f 
Be &) 
e AD5 L2- 
C6 Ch6 
Bo 
Be AG Lo- 
C7 Ch7 
B7 
4 A7 
1 C8 Ch8 ! 
B8 
pl A8 L2- 
L24 +24V 
* 
_ OV 
e L2: 


Figure 164. DO815 with TU810 or TUS814 Compact MTU Process Connections 
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DO818 Digital Output Module 24 V, 0.5 A, Current Sinking 


Features 
° 32 channels for 24 V d.c. 


e 2 isolated groups (RIVS50V) with 16 channels and 
one process voltage supervision input in each group. 


e The process voltage range is 12-32V dc (nominally 
24V dc) and the maximum continuous output current 
is 0.5A per channel. 


Description 


The DO818 is a 32 channel 24 V digital output module for 
the S800 I/O. This module has 16 digital outputs. The 
output voltage range is 12 to 32 volt and the maximum 
continuous output current is 0.5 A. 


The outputs are protected against short circuits, over 
voltage and over temperature. The outputs are divided into 
two individually isolated groups with 16 output channels 


00818 


and one voltage supervision input in each group. ach 24V 0.58 


Each output channel consists of a short circuit and over 
temperature protected high side driver, EMC protection 
components, inductive load suppression, output state indication LED and optical 
isolation barrier. The process voltage supervision input give channel error signals if 
the voltage disappears. The error signal can be read through the ModuleBus. 


The channel-wise high side drivers are short circuit and over temperature protected. 
The outputs are provided with a current limitation that enters a repetitive switched 
mode after an initial peak current has been exceeded. The initial peak short circuit 
current limit is set to I, (gcp) (typ 1.4A). During the repetitive mode short circuit 
current, the limit is set to I. ¢gc,) (typ1.1A). If this operation leads to an 
overtemperature condition, over 135°C, a second protection level (T; > 135°C) 
changes the output into a low duty cycle PWM (selective thermal shutdown with 
restart) to prevent critical chip temperatures. If base chip temperature reaches a 
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critical temperature, all 8 outputs are turned off. The output circuitry will shut off if 
the process power drops below 11V. 


The I/O signals are connected to the MTU with the process connector. Three 
different types of MTUs can be used. The extended MTU (TU830) provides 32 
outputs terminals and 16 return terminals. The compact MTU (TU818) provides 1- 
wire connection to the load. The compact MTU (TU819) has two D-sub 25 pin 
connectors for interfacing with the process. 


Technical Data 


Table 85. DO&18 Digital Output Module Specifications 


Feature ee posis 
Digital Output Module 
Number of channels 32 (2 x 16) 
Type of output Transistor current sourcing, current 
limited 
Voltage range 12-32 Vdc. 
Load current, maximum O.5A 
Short circuit current, maximum <2A 
Leakage current, maximum <30 pa 
Output impedance <0.32 ohm 
Maximum Field Cable Length 600 meters (656 yd.) 
Current consumption 5 V (Modulebus) | Typ 70 mA 
Power dissipation (1) 2.8 W 
Current consumption 24 V (process 40mA 
power supply, UPx) 
Output Set as Predetermined (OSP) 256, 512, 1024 ms 
timer 
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Table 85. DO&18 Digital Output Module Specifications (Continued) 


Feature peste 
Digital Output Module 
Process voltage supervision 2 channels (1 per group) 
Activated when process power drops 
below 12V. 
Isolation Groupwise isolated from ground 
Mounting termination units TU830, TU818, TU819 
MTU keying code EA 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DO818 


RUN 
Isolated hi 
FAULT igh 


WARNING 


Isolated high 
side driver 


oF: 


Die 


co 
Bd fas ba be 


He 
AoAoMm2sz2z00 HYHMOOATD 


#0 OATA BUS 4-6rT 


MBI-1_32ch 


FPGA 
rely | = 


= a 
273 


Isalaved high 


HH TTT 


Channet indicators: 


Figure 165. DO818 Block Diagram 
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Process Connections 


Table 86. DO8&18 Process Connections 


Pidtsieats r TU830 Tusi8 TuUs19 
24 V de L1 + (2) L2 + (2) 1, 14, 11, 24 (X1a) 
0Vde L1 - (2) L1- (2) 2, 15, 12, 25 (X1a) 
Ch 1 Output C1 D1 3 (X1a) 
Ch 2 Output Bi C1 16 (X1a) 
Ch 1/Ch 2, L1 - Al - - 
Ch 3 Output C2 B1 4 (X1a) 
Ch 4 Output B2 Al 17 (X1a) 
Ch 3/Ch 4, L1 - A2 - - 
Ch 5 Output C3 D2 5 (X1a) 
Ch 6 Output B3 C2 18 (X1a) 
Ch 5/Ch 6, L14 - A3 - - 
Ch 7 Output C4 B2 6 (X1a) 
Ch 8 Output B4 A2 19 (X1a) 
Ch 7/Ch 8, L1 - A4 - - 
Ch 9 Output C5 D3 7 (X1a) 
Ch 10 Output B5 C3 20 (X1a) 
Ch 9/Ch 10, L1 - A5 - - 
Ch 11 Output C6 B3 8 (X1a) 
Ch 12 Output B6 A3 21 (X1a) 
Ch 11/Ch 12, L1 - A6 - - 
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Table 86. DOS18 Process Connections (Continued) 


oo s Tu830 Tusi8 Tusi9 
Ch 13 Output C7 D4 9 (X1a) 
Ch 14 Output B7 C4 22 (X1a) 
Ch 13/Ch 14, L1 - A7 - - 
Ch 15 Output C8 B4 10 (X1a) 
Ch 16 Output B8 A4 23 (X1a) 
Ch 15/Ch 16, L1 - A8 - - 
Ch 17 Output cg D5 3 (X1b) 
Ch 18 Output B9 C5 16 (X1b) 
Ch 17/Ch 18, L2 - AQ - - 
Ch 19 Output C10 B5 4 (X1b) 
Ch 20 Output B10 A5 17 (X1b) 
Ch 19/Ch 20, L2 - A10 - - 
Ch 21 Output Ci1 D6 5 (X1b) 
Ch 22 Output B11 C6 18 (X1b) 
Ch 21/Ch 22, L2 - A11 - - 
Ch 23 Output C12 B6 6 (X1b) 
Ch 24 Output B12 AG 19 (X1b) 
Ch 23/Ch 24, L2 - A12 - - 
Ch 25 Output C13 D7 7 (X1b) 
Ch 26 Output B13 erg 20 (X1b) 
Ch 25/Ch 26, L2 - A13 - - 
Ch 27 Output C14 B7 8 (X1b) 
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Table 86. DO&18 Process Connections (Continued) 


Pubs z TU830 TU818 TU819 
Ch 28 Output B14 A7 21 (X1b) 
Ch 27/Ch 28, L2 - A14 ; : 
Ch 29 Output C15 D8 9 (X1b) 
Ch 30 Output B15 C8 22 (X1b) 
Ch 29/Ch 30, L2 - A15 : , 
Ch 31 Output C16 B8 10 (X1b) 
Ch 32 Output B16 A8 23 (X1b) 
Ch 31/Ch 32, L2 - A16 : : 
424 V dic. L24 (2) L24. (2) 1, 14, 11, 24 (X1b) 
OV d.c. L2- (2) L2- (2) 2, 15, 12, 25 (X1b) 


Figure 166 shows the Field connection example with TU830 Extended Module 
Termination Unit. 


* FUSE max 6,3A due to limitation in UL standards. 


Figure 167 shows Field connection example with TU818 Compact Module 
Termination Unit. 


Figure 168 shows Field connection example with TU819 Compact Module 
Termination Unit. 
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DO818 module 


awnooor yd 
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n 
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e 
c 
t 
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Figure 166. Field connection example with TUS30 Extended Module Termination 
Unit 
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00818 module 
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Onl|Ox| On| On 
= 
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Figure 167. Field connection example with TU818 Compact Module Termination 
Unit 
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X1.a 
DSUB25 
DO818 module 


eonoaonr dv 


"OF 0@535300 


X1.b 
DSUB25 


Figure 168. Field connection example with TU819 Compact Module Termination 
Unit 
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DO820 Digital Output Module, Relay Normally Open 


Features 


¢  8channels for 230 V a.c./d.c. relay 
Normal Open (NO) outputs. 


¢ 8 isolated channels. 
¢ Output status indicators. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


Description 


The DO820 is an 8 channel 230 V a.c./d.c. 
relay (NO) output module for the S800 I/O. 
The maximum output voltage is 250 V 
a.c./d.c. and the maximum continuous output 
current is 3 A. All outputs are individually 
isolated. 


Each output channel consists of optical 
isolation barrier, output state indication LED, 
relay driver, relay and EMC protection 
components. 


The relay supply voltage supervision, derived 
from the 24 V distributed on the ModuleBus, 
gives an error signal if the voltage disappears, 
and the Warning LED turns on. The error 
signal can be read through the ModuleBus. 
This supervision can be enabled/disabled with 
a parameter. 
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Six different types of MTUs can be used. The TU831/TU851 Extended MTU, 
TU811 Compact MTU, and TU813 Compact MTU enable two wire connection to 
the devices without additional terminals. The extended MTUs, TU836, provides an 
individual fuse (3 A max.) per channel on the load outlet terminals. The extended 
MTUs, TU837, provides an individual fuse (3 A max.) per channel. Outputs can be 
individually isolated or grouped by bridging. Signal return terminals are provided in 


two groups of four terminals. 


Technical Data 


Table 87. DO&20 Digital Output Module Specifications 


Feature a ponee 
Digital Output Module 
Number of channels 8 
Type of output Relay (NO) 
Voltage range 5 - 250 V a.c./d.c. 
Load current, maximum 3A 
Load current, minimum 5mA 


Max. make current 


30 A, 200ms, L/R >10 ms 


Max break power 


a.c. 720 VA @ power factor > 0.4, 
d.c.40 W L/R < 40 ms 


Maximum field cable length (d.c., a.c.) 


600 meters (656 yd.) 


Pick-up time, maximum 9ms 
Release time, maximum 5 ms 
Number of operations per hour, 2000 
maximum 

Number of operations per lifetime: 

Mechanical >20 x 108 
Electrical >1 x 108 
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Table 87. DO820 Digital Output Module Specifications (Continued) 


Feature re pose? 
Digital Output Module 
Current consumption 5 V (Modulebus) |60 mA 
Current consumption 24 V (Modulebus) | 140 mA 
Power dissipation (1) 2.9W 
Output Set as Predetermined (OSP) 2567), 512, 1024 ms 
timer 
Power supervision 24/12 V Relay power converter monitor 
Isolation Individually isolated from ground 
Module termination units TU811, TU813, TU831, TU836, TU837, 
or TU851 
MTU keying code AD 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
(2) 256 ms are used for Master. Set by the user for MOD. 
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X1 BIC OUTPUT CHANNELS 
+24V 
12V 
OV-24V 
1 x2 
FAULT &)———_ 
= RUN | 
eS WARNING (}— 
= S 12V SUPER- 
a osP &)}— VISION 
Cc 4 
5 ¢{_| ERROR 1:8 [\ g onl 
Se +5VI ai | 
= —E : 
3 +5V)| & eae) | 2 
Q m}—> MBI-1 CH 1 =lpl 9 
g || POWER-OK) 2 O) asic mA «) age 
ov | 4 “ 021).| 2 
> > moO 
fo} 
DAT See | 2 
tt __p| CH 2 24/2 
DAT-N_, /RS-485|<¢>| i &) cf 
POSO0-9 
BLOCK 
> 
A 
08.1, 
| ne ® See 
EEPROM }¢—> CHA \ €) “1y 


Figure 169. DO820 Block Diagram 
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Table 88. DO820 Process Connections 


Process TU811/TU813 TU831 TU836 TU837 TU851 

Connection Terminal Terminal Terminal Terminal Terminal 
Ch 1.1 Output Bi Bi 11 (fused) B1 B2 
Ch 1.2 Output Al Al 12 A1 (fused) A2 
Ch 2.1 Output C2 B2 21 (fused) B2 B4 
Ch 2.2 Output A2 A2 22 A2 (fused) A4 
Ch 3.1 Output B3 B3 31 (fused) B3 B6 
Ch 3.2 Output A3 A3 32 A3 (fused) A6 
Ch 4.1 Output C4 B4 41 (fused) B4 B8 
Ch 4.2 Output A4 A4 42 A4 (fused) A8 
Ch 5.1 Output B5 B5 51 (fused) B5 B10 
Ch 5.2 Output A5 A5 52 A5 (fused) A10 
Ch 6.1 Output C6 B6 61 (fused) B6 B12 
Ch 6.2 Output A6 A6 62 A6 (fused) A12 
Ch 7.1 Output B7 B7 71 (fused) B7 B14 
Ch 7.2 Output A7 A7 72 A7 (fused) A14 
Ch 8.1 Output C8 B8 81 (fused) B8 B16 
Ch 8.2 Output A8 A8& 82 A8 (fused) A16 
Process Power - - Li, N1 N1,N1,11,  |- 
Source 1 12,13, 14 
Process Power - - L2, N2 N2,N2, 25,  |- 
Source 2 26, 27, 28 
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Figure 170 shows the process connections for the Digital Output Module DO820 
when installed on a TU831 Extended MTU. 


TU831 Process 
5 - 250V 
a.c/d.c. 
B1i| | Ch1.1 
Ai] | Ch1.2 ee ) 
B2| | Ch2.1 
' A2| | Ch2.2 
B3} | Ch3.1 
A3l [| Ch3.2 
B4| | Ch4.1 
A4l [| Ch4.2 
BS! | Chs5.1 
1 A5| | Ch5.2 said 
B6| | Ché6.1 
AGl | Ch6.2 é ) 
B7| | Ch7.1 
AZ| |_Ch7.2 
Bg} | Ch8.1 
! A8} | Ch8.2 


Figure 170. DO820 with TU831 Extended MTU Process Connections 
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Figure 171 shows the process connections for the DO820 when installed on a 
TU811 or TU813 Compact MTU. 


TU811/TU813 Process 
5 - 250V 
a.c/d.c. 
Bi Ch1.1 
Al Ch1.2 oe () 
C2} | Ch2.1 
! A2| | Ch2.2 ; 
B3} | Ch3.1 
A3l | Ch3.2 
C4| | Ch4.1 
A4| | Ch4.2 
BS! | Chs5.1 ———— 
AS] | Chs.2 5 - 250V 
a.c/d.c. 
C6} | Ché6.1 ' 
A6| | Ch6.2 oe () 
B7| | Ch7.1 
AZ| | Ch7.2 
C8} | Ch8.1 
! A8| | Ch8.2 ! 


Figure 171. DO820 with TU811 or TU813 Compact MTU Process Connections 
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Figure 172 shows the process connections for the DO820 when installed on a 


TU836 Extended MTU. 
TU836 Process 
Li 
i 5 - 250V 
N1 ; a.c/d.c. 
Ni 
ane 11| | Ch1.1 
t 12| [Chi.2 ®&) 
315A atl | chat 
b 22| | Ch2.2 
315A 31] | chat 
Ae 32/ [| Ch3.2 
315A ay] | chat 
42| | Ch4.2 
315A 51| | chs.1 
52[ | Ch5.2 
S-15A__ealfl chet 
¢ 62] | Ch6.2 &) 
SSA zal cn7.1 
ut 72[ | Ch7.2 
315A gi] | chat 
t 82[ | Ch8.2 
L2 
[2 5 - 250V 
N2 a.c/d.c. 
N2 
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Figure 172. DO820 with TU836 Extended MTU Process Connections 
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Figure 173 shows the process connections for the DO820 when installed on a 
TU837 Extended MTU. 


: TU837 Process 


ZP1 N41 0-250V 


315A \ 


Ch2.1 
RD © 


3.15A 


B3 Ch3.1 
A3 Ch3.2 


318A 0-250V 


1 a.c./d.c] 


B4 Ch4.1 
A4 Ch4.2 


3.15A 0-250V 
a.c./d.c] 


3.15A 


3.15A 


B7 Ch7.1 
AZ Ch7.2 


3.15A 0-250V 
a.c./d.c] 


B8 Ch8.1 
A8 Ch8.2 | 


3.15A 25 0-250V 
26 a.c./d.c, 


Figure 173. DO820 with TU837 Extended MTU Process Connections 
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Features 


8 channels for 230 V a.c./d.c. relay 
Normal Closed (NC) outputs. 


8 isolated channels. 
Output status indicators. 


OSP sets outputs to predetermined state 
upon error detection. 


Description 


The DO821 is an 8 channel 230 V a.c./d.c. 
relay (NC) output module for the S800 I/O. 
The maximum output voltage is 250 V a.c. 
and the maximum continuous output current 
is 3 A. All outputs are individually isolated. 


Each output channel consists of optical 


isolation barrier, output state indication LED, 


relay driver, relay and EMC protection 
components. 


The relay supply voltage supervision, derived 
from the 24 V distributed on the ModuleBus, 
gives an error signal if the voltage disappears, 


and the Warning LED turns on. The error 
signal can be read via the ModuleBus. This 
supervision can be enabled/disabled with a 
parameter. 
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Six different types of MTUs can be used. The TU831/TU851 Extended MTU, 


DO821 Digital Output Module, Relay Normally Closed 


TU811 Compact MTU, and TU813 Compact MTU enable two wire connection to 
the devices without additional terminals. The extended MTU, TU836, provides an 
individual fuse (3 A max.) per channel on the load outlet terminals. The extended 
MTU, TU837 provides an individual fuse (3 A max.) per channel. Outputs can be 
individually isolated or grouped by bridging. Signal return terminals are provided in 


two groups of four terminals. 


Technical Data 


Table 89. DO&21 Digital Output Module Specifications 


Feature ga, panel 
Digital Output Module 
Number of channels 8 
Type of output Relay (NC) 
Voltage range 5 - 250 V a.c./d.c. 
Load current, maximum 3A 
Load current, minimum 5mA 


Max. make current 


30 A, 200ms, L/R >10 ms 


Max break power 


a.c. 720 VA @ power factor > 0.4, 
d.c. 40 W L/R < 40 ms 


Maximum field cable length (d.c., a.c.) 


600 meters (656 yd.) 


Pick-up time, maximum 9ms 
Release time, maximum 5ms 
Number of operations per hour, 2000 
maximum 

Number of operations per lifetime: 

Mechanical >20 x 10° 
Electrical >1 x 108 
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Table 89. DO8&21 Digital Output Module Specifications (Continued) 


Feature a pose! 
Digital Output Module 
Current consumption 5 V (Modulebus) |60 mA 
Current consumption 24 V (Modulebus) | 140 mA 
Power dissipation (1) 2.9W 


Output Set as Predetermined (OSP) 
timer 


256, 512, 1024 ms 


Power supervision 


24/12 V Relay power converter monitor 


Isolation 


Individually isolated from ground 
(RIV=250 V) 


Module termination units 


TU811, TU813, TU831, TU836, TU837, 
or TU851 


MTU keying code CA 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
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Block Diagram DO821 


DO821 Digital Output Module, Relay Normally Closed 


X2 


Vv 


10]99UUOD SSED0Jq 


BIC OUTPUT CHANNELS 
24V 
- > 12V 
OV-24V DAV 
FAULT &)—— 
RUN @—| 
WARNING ray 12V SUPER- 
osP ®— VISION 
le ERROR 1-8 [\ 1g oe 
; +5VIy | i 
#8Vy) mL) MBit CHL @9 012 
POWER-OK,) $| 4! asic x 
by 021 
DAT, CHE &9 ho 2.2 
DAT-N_, |RS-485|<} 
POS0-9 
' BLOCK d 
> 
08.1 
EEPROM |¢—> CH IN ®) Ao 8.2 


Figure 174. DO821 Block Diagram 
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Table 90. DO821 Process Connections 


Process TU811/TU813 TU831 TU836 TU837 TU851 

Connection Terminal Terminal Terminal Terminal Terminal 
Ch 1.1 Output B1 Bi 11 (fused) Bi B2 
Ch 1.2 Output Al Al 12 A1 (fused) A2 
Ch 2.1 Output C2 B2 21 (fused) B2 B4 
Ch 2.2 Output A2 A2 22 A2 (fused) A4 
Ch 3.1 Output B3 B3 31 (fused) B3 B6 
Ch 3.2 Output A3 A3 32 A3 (fused) A6 
Ch 4.1 Output C4 B4 41 (fused) B4 B8 
Ch 4.2 Output A4 A4 42 A4 (fused) A8 
Ch 5.1 Output B5 B5 51 (fused) B5 B10 
Ch 5.2 Output A5 A5 52 A5 (fused) A10 
Ch 6.1 Output C6 B6 61 (fused) B6 B12 
Ch 6.2 Output A6 A6 62 A6 (fused) A12 
Ch 7.1 Output B7 B7 71 (fused) B7 Bi4 
Ch 7.2 Output A7 A7 72 A7 (fused) A14 
Ch 8.1 Output C8 B8 81 (fused) B8 Bi6 
Ch 8.2 Output A8 A8 82 A8 (fused) A16 
Process Power - - Li, N1 N1,N1, 11, 12, |- 
Source 1 13,14 
Process Power - - L2,N2 N2, N2, 25, 26, | - 
Source 2 27, 28 
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Figure 175 shows the process connections for the Digital Output Module DO821 
when installed on a TU831 Extended MTU. 


TU831 Process 

5 - 250V 
a.c/d.c. 

Bil | Ch1.1 

Ait | Ch1.2 eo () 

B2| | Ch2.1 

A2| | Ch2.2 

B3} | Ch3.1 

A3l_| Ch3.2 

B4| | Ch4.1 

A4l | Ch4.2 

B5| | Ch5.1 ee 

AB | Chs.2 a 

B6é} | Ché.1 ' 

AG | Ch6.2 ob &) 

B7| | Ch7.1 

AZ| | Ch7.2 

Ba} | Ch8.1 

A8|_| Ch8.2 


Figure 175. DO&21 with TU831 Extended MTU Process Connections 
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Figure 176 shows the process connections for the DO821 when installed on a 


TU811 or TU813 Compact MTU. 


TU811/TU813 Process 

5 - 250V 
a.c/d.c. 

Bi Ch1.1 

alge — 

C2} | Ch2.1 

A2| | Ch2.2 

B3| | Ch3.1 

A3l | Ch3.2 

C4} | Ch4.1 

A4| [| Ch4.2 

BS! | Chs.1 

AS] | Ch5.2 5 - 250V 
a.c/d.c. 

C6] | Ché.1 

A6| | Ch6.2 oé (x) 

B7| | Ch7.1 

A7| | Ch7.2 

cs] | Ch8.1 

A8| | Ch8.2 


Figure 176. DO821 with TU811 or TU813 Compact MTU Process Connections 
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Figure 177 shows the process connections for the DO821 when installed on a 


TU836 Extended MTU. 
TU836 Process 
ui 
a 5 - 250V 
' N1 ; a.c/d.c. 
Ni 
= 44| | Ch1.1 
12| | Chi2 &) 
e 
315A o1| | chat 
t 22[ | Ch2.2 . 
S-15A ay ll chad 
$ 32[ | Ch3.2 
3.15A_ as] | chat 
42| | Ch4.2 
315A stl | chs.1 
1 52] | Ch5.2 1 
315A 611 | che. 
$ 621 | Ch6.2 &) 
SSA 74 ll chz7A 
é 72| | Ch7.2 
315A gi] | che.t 
t 82[ | Ch8.2 
f Lo f 
[2 5 - 250V 
N2 a.c/d.c. 
n N2 1 


Figure 177. DO&21 with TU836 Extended MTU Process Connections 
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Figure 178 shows the process connections for the DO821 when installed on a 


TU837 Extended MTU. 
‘TU837 : Process 7 : 
Ni 230V 
Nt Og 
a 1 
Bi Ch1.1 
Atl {\_Chi.2 
STBA 44 ; 
B2 Ch2.1 
A2 < Ch2.2 ; 
e 3.15A 12|_| [Bridging 
B3 é Ch3.1 1 
A3 Ch3.2 
315A 13 Os 
B4 Ch4.1 
A4 Ch4.2 
B5 Ch5.1 Ow 
A5 Ch5.2 1 
315A 25 ® 
B6 Ch6.1 " 
Res Che 2 
3.15A 96) | | Bridging 
B7 Va Ch7.1 
A7 Ch7.2 
315A 57 ' 
B8 Ch8.1 
A8 Ch8.2 ! 
SABA 9g eed 
a 
o¢—_____N2U 230V 
N2 ae, 
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DO828 Channel Relay Output Module 


Features ff 
f —— { 
¢ 16 channels for 125V d.c. / 250V a.c. relay ~( TF 


outputs. R 
¢ 16 isolated channels. 
¢ Output status indicators. 


¢ — OSP sets outputs to predetermined state upon |__ 
error detection. 


Description I 


The DO828 is an 16 channel 125V d.c. / 250V a.c. 
relay output module for the S800 I/O. The 
maximum output voltage is 125V d.c. / 250V a.c. 
and the maximum continuous output current is 2A. 10 
All outputs are individually isolated. Pry yy 


Each output channel consists of optical isolation 
barrier, output state indication LED, relay driver, 1 
relay and EMC protection components. z 


The relay supply voltage supervision, derived from 
the 12 V distributed on the ModuleBus, gives an 


error signal if the voltage disappears, and the 16ch Relay 24.250 
Warning LED turns on. The error signal can be I 
read through the ModuleBus. This supervision can ~ J { 


be enabled/disabled with a parameter. 


DO828 can be used on the Extended MTU TU851. The TU851 Extended MTU 
provides two terminals per channel. 
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Table 91. DO&28 Digital Output Module Specifications 


Feature ct poses 
Digital Output Module 
Number of channels 16 
Type of output Relay (NO) 
Voltage range 5-250V a.c. / 5-125V d.c. 
Load current, maximum 2A 
Load current, minimum 5 mA 
Max. make current 30 A, 50ms, resistive 
Max break power a.c. 500VA 
d.c 6OW 


Maximum field cable length (d.c., a.c.) 


600 meters (656 yd.) 


Pick-up time, maximum 10 ms 

Release time, maximum 5 ms 

Number of operations per hour, 2000 

maximum 

Number of operations per lifetime: 

Mechanical >20 x 10° 

Electrical at 30 V d.c. / 250 V a.c. >0,16 x 10° (2 A resistive) 
Current consumption 5 V (Modulebus) |45 mA 

Current consumption 24 V (Modulebus) | 80 mA 

Power dissipation (1) 3.5 W 


Output Set as Predetermined (OSP) 
timer 


256) 512, 1024 ms 


Power supervision 


12 V Relay power converter monitor 
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Table 91. DO&28 Digital Output Module Specifications (Continued) 


Feature 


DO828 
Digital Output Module 


Isolation 


Channel wise isolated (RIV 250) 


Module termination units 


TU851 


MTU keying code ED 
Rated insulation voltage 250 V 
Dielectric test voltage 2000 V a.c. 


(1) Power dissipation is calculated with 70 percent of the channels activated. 
(2) 256 ms are used for Master. Set by the user for MOD. 
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Block Diagram DO828 


24/12V Domain 


uN 
FAULT 


WARNING 


i 


P 
M R 
oO o 
D Cc 
U = 
L s 
E Ss 
1} 
U Cc 
s 0 

N 
(5 N 
Oo = 
N Cc 
N T 
Ee 0 
Cc R 
T 
ce] 
R 


24V DC/DC 
OV (24V/) 24V 12V 


Figure 179. DO828 Block Diagram 
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Process Connections 


Table 92. DO8&28 Process Connections 


Process TU851 
Connection Terminal 

Ch 1.1 Output Bi 

Ch 1.2 Output Al 

Ch 2.1 Output B2 
Ch 2.2 Output A2 
Ch 3.1 Output B3 
Ch 3.2 Output A3 
Ch 4.1 Output B4 
Ch 4.2 Output A4 
Ch 5.1 Output B5 
Ch 5.2 Output A5 
Ch 6.1 Output A6 
Ch 6.2 Output B6 
Ch 7.1 Output A7 
Ch 7.2 Output B7 
Ch 8.1 Output A8 
Ch 8.2 Output B8 
Ch 9.1 Output AQ 
Ch 9.2 Output B9 
Ch 10.1 Output A10 
Ch 10.2 Output Bi0 
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Table 92. DO&28 Process Connections (Continued) 


Process TU851 
Connection Terminal 
Ch 11.1 Output Al1 
Ch 11.2 Output Bit 
Ch 12.1 Output Al2 
Ch 12.2 Output Bi2 
Ch 13.1 Output A13 
Ch 13.2 Output B13 
Ch 14.1 Output A14 
Ch 14.2 Output B14 
Ch 15.1 Output A15 
Ch 15.2 Output Bi5 
Ch 16.1 Output A16 
Ch 16.2 Output Bi6 
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Figure 180 shows the process connections for the Digital Output Module DO828 
when installed on a TU851 Extended MTU. 


eS 


Y ” 


im 
| | 


Figure 180. Field Connection Example with TU851 Extended MTU 
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Features 


° 16 channels for 24 V d.c. current 
sourcing outputs. 


¢  2isolated groups of 8 channels with 
process voltage supervision. 


e Advanced on-board diagnostics. 
¢ Output status indicators. 


¢ — OSP sets outputs to predetermined state 
upon error detection. 


e Redundant or single applications. 


¢ Current limited and over-temperature 
protection. 


Description 


The DO840 is a 16 channel 24 V digital 
output module for single or redundant 
application. This module has 16 digital 
outputs. The maximum continuous output 
current per channel is 0.5 A. The outputs are 
current limited and protected against over 
temperature. The outputs are divided into two 
groups with eight output channels and one 
voltage supervision input in each group. 


Each output channel consists of a current 
limited and over temperature protected high 
side driver, EMC protection components, 
inductive load suppression, output state 
indication LED and optical isolation barrier. 


Appendix A Specifications 


2Px 
2F 
SPx 
K 
4Px 
4F 
SPx 
SF 
6Px 
6F 
7Px 
7F 
8Px 
8F 
DP840 


| 
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In addition to the four module LEDs, DO840 has one LED (Yellow/Red) per 
channel (16) that indicate output state and channel error (Yellow = output is 
energized, Off = output is de-energized, Red = channel error). 


External channel error is reported if process power is low and channel has over load. 
Internal channel error is reported if output driver or main power switch has failed. 
Module error is reported if internal power has failed or if internal communication 
link between the modules in redundant applications has failed. 


| The pulse tests inverts all outputs for the group for < Ims in intervals of 100 ms. 
That will give a short pulse < 1ms on the output. The pulse tests can be 
enabled/disabled by parameter. 


The outputs can be set in two different modes for handling of over load, automatic 
reset or latch on fault mode. 


The outputs are current limited and protected against over temperature. If the 
outputs are overloaded the output current will be limited. In automatic reset mode 
the power dissipation in the output stage will increase and the output will shutdown 
if the temperature in the output stage increases above 150°C (302° F). The output 
will switch on again automatically as the component temperature has decreased to 
about 140° C (284° P). In Latch on Fault mode the outputs will switch off and stay 
so until the overload has disappeared and the fault is acknowledged. If any output is 
shutdown due to overload the indication LED on that channel is also switched to 
red. 


Five different types of MTUs can be used for single applications. TU830/TU833 
Extended MTU and TU810 (or TU814). The TU812 Compact MTU has a D-Sub 25 
pin (male) connector for connection to the process. 


For redundant applications there are three types of MTUs, TU842/TU852 for 
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail. 
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Table 93. DO&40 Digital Output Module Specifications 


Feature 


DO840 
Digital Output Module 


Number of channels 


16 (2 x 8) 


Type of output 


Transistor current sourcing, current 
limited 


Voltage range 19.2 -32 Vdc. 
Load current, maximum 0.5A 
Maximum continuos load current total per | 4A @ <40°C 
module 2A @ <55°C 
Short circuit current per channel, 2.5A 
maximum 

Leakage current, maximum <10 pa 


Loop monitoring 


Open circuit and short circuit detection 
in energized state. 


On-state voltage drop <0.3 V 

Maximum Field Cable Length 600 meters (656 yd.) 
Current consumption 5 V (Modulebus) 130 mA 

Current consumption 24 V (process 200 mA 

power supply, UPx), no external load 

Power dissipation (1) 4.3 W 


Output Set as Predetermined (OSP) timer 


256, 512, 1024 ms 


Process voltage supervision 


2 channels (1 per group) 


Isolation 


Groupwise isolated from ground 


Mounting termination units 


TU810, TU812, TU814, TU830, 
TU833, TU842 or TU843 and TU852 
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Table 93. DO&40 Digital Output Module Specifications (Continued) 


Feature a pee 
Digital Output Module 
MTU keying code CE 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Power dissipation is calculated with 24 V and 4 A total load. 


Block Diagram DO840 


FAULT ®)— 
RUN-N ®)}— 
WARN-N &)— 
osP @— 
MSL OUT @ MSL_txg] 
MSL IN MSL_rxd4] 
UP1 UP2 ee 
l 
OUT1-8 Iho circuits Yj CHIe8 
®— 
QUTO16 — Ie cireuite 4 CH9-16 
®— 
UP1 UP2 
a ee 


Figure 181. Block Diagram D0840 
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Process Connections 


Table 94. DO840 Process Connections 


Process veo psu 25 |Tussoruass|  TUS#2 Tus52 
Connection - odidaey male Terminal Tue Terminal 
erminal Connectort!) Terminal 
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ 1,14 (Xla 
and X1b) 
OV de. Li- 2,15 L1- (2) L1- 2,15 (Xa 
and X1b) 
Ch 1/Ch 2, L1+ - - - - 
Ch 1 Output C1 3 C1 C1 3 (X1a) 
Ch 2 Output B1 16 C2 C2 16 (X1a) 
Ch 1/Ch 2, L1- Al - Ai, A2 Al, A2 - 
Ch 3/Ch 4, L1+ - - - - - 
Ch 3 Output C2 4 C3 C3 4 (X1a) 
Ch 4 Output B2 17 C4 C4 17 (X1a) 
Ch 3/Ch 4, L1- A2 - A3, A4 A3, A3 - 
Ch 5/Ch 6, L1+ - - - - - 
Ch 5 Output C3 5 C5 C5 5 (X1a) 
Ch 6 Output B3 18 C6 C6 18 (X1a) 
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 - 
Ch 7/Ch 8, L1+ - - - - - 
Ch 7 Output C4 6 C7 C7 6 (X1a) 
Ch 8 Output B4 19 C8 C8 19 (X1a) 
Ch 7/Ch 8, L1- A4 - A7, A8 A7, A8& - 
Ch 9/Ch 10, L2+ - - - - - 
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Table 94. DO840 Process Connections (Continued) 


Process peewee p-sub 25 |Tussorruass| 7U842 Tus52 
Connection . ie) male Terminal i ecaids ° Terminal 
erminal Connector? Terminal 
Ch 9 Output C5 7 C9 C9 7 (X1a) 
Ch 10 Output B5 20 C10 C10 20 (X1a) 
Ch 9/Ch 10, L2- A5 - AQ, A10 AQ, A10 - 
Ch 11/Ch 12, L2+ - - - - - 
Ch 11 Output C6 8 C11 C11 8 (X1a) 
Ch 12 Output B6 21 C12 C12 21 (X1a) 
Ch 11/Ch 12, L2- A6 - A11, A12 A11, A12 - 
Ch 13/Ch 14, L2+ - - - - - 
Ch 13 Output C7 9 C13 C13 9 (X1a) 
Ch 14 Output B7 22 C14 C14 22 (X1a) 
Ch 13/Ch 14, L2- A7 - A13, A14 A13, A14 - 
Ch 15/ Ch16, L2+ - - - - - 
Ch 15 Output C8 10 C15 C15 10 (X1a) 
Ch 16 Output B8 23 C16 C16 23 (X1a) 
Ch 15/Ch16, L2- A8 - A15, A16 A15, A16 - 
+24 V d.c. L2+ (2) 11,24  |L2+ (2) L2+ 11, 24 (X1a 
and X1b) 
OV de. L2- 12,25 |L2- (2) L2- 12, 25 (X1a 
and X1b) 
(1) Pin 13 connected to connector body for EM. 
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Figure 182 shows the process connections for the Digital Output Module DO840 


when installed on a TU830/TU833 Extended MTU. 


TU830/TU833 Process 
63A 14, wily 
Supervise Liat 
—— Fuse L1- ov 
LT? 
B1,B2 Li+ 
Ci Chi 
C2{ [Cha & 
e A1,A2 L1i- 
B3,B4 L1+ 
C3 Ch3 1 
C4 Ch4 
| e A3,A4 Li- 
B5,A6 L1+ 1 
VJ C5 Ch5 
C6 Ch6 
4 zl A5,A6 L1- 
B7,B8 L1+ 
C7 Ch7 
C8 Ch8 ; 
4 4 A7.A8| | L1- 
Bg9,B10 L2+ 
cg Chg 1 
C10 Ch10 &) 
A . A9,A10) L2- 
B11,B12 L2+ ! 
Ci | Ch11 
Ci12| | Chi2 
‘| ¢ Ai1,A12 L2- ; 
B13,B14 L2+ 
C13| | Chi3 
c14] | Ch14 1 
¢ A13,A14 L2- 
Z B15,B16) L2+ 
C15 Ch15 ! 
Ci6| | Chi6 
4 4 A15,A16 L2- 
lage 424 
sa 
Fuse re 
e - ov ; 


Figure 182. DO&40 with TU830/TU833 Extended MTU Process Connections 
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Figure 183 shows the process connections for the Digital Output Module DO840 
when installed on a TU810 or TU814 Compact MTU. 


Tus1 0 : Process 7 
(or TU814) : 


Lit +24V 


LT+ tL 


L1- ov 


sie) 
co co 
lok) 
oS 
an 


NNNNNNNS EK 


Supervise D+ 
" L2- ov 


EM ® 


Figure 183. DO&40 with TU810 or TU814 Compact MTU Process Connections 
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Figure 184 shows the process connections for the Digital Output Module DO840 
when installed on a TU812 Compact MTU. 


F TU812 
Supervise +24 re 4) 
~~ UP1|14 +14 
ov .ZP1,2,, 2 
bee 15 Se5 
Ch1 sii fee 
(Z| Ch2 $2|16 +16 
Chg s3 4. | C4 
CA Ch4__sali7 sili 
chs ss 
VA che__sef8,_! | 518) 
ony | A ! Fe Process” 
i ° > Connection 
Ch8 a) 
C4 Cho sof 7, eT —- 
Chio__s1020,_, | +20, —- 
OA Chii__$11| 8, 8 
Chi2_ $1221, 5 | S24 
Chi3__ S13] 9, 9 
V1 Ch14 $14'22, | faa 
Chi5 $15110, 10 
OA Chi6_si628, | | 523 
+24V gUP2 11, | 11 
UP2/24, 24 
(Z\ OV 9ZP212, | 512 
ZP2|25, 325 
eis, , 513 
r a -+ 


Figure 184. DO&40 with TU812 Compact MTU Process Connections 
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Figure 185 shows the process connections for the Digital Output Module DO840 
when installed on a TU842 or TU843 Redundant MTU. 


TU842/TU843 Process 


i i 
Li4, +24V 
Supervise RES 
——| Li ov! 
? cr? 
cil | cht 
1 VY T. ea es 1 ©) 
VA ; 4 ATA TL1- 
cal_| chs 
' C4 Cha ! Z 
VA {asa | 
cs| | chs 
1 Calf Che |! 
VF $ ABA L1- 
c7 | ch7 
' Calf chs! 
VA t A7,Ag_[. L1- 
cg |_cho 
' A, Cio[ [| Chio 7 ®& 
V AG.ATO| [| L2- 
a 
c11| | Chit 
' Citf chi2 ! 
VA ATLATZ] | L2- 
a 
: c13| | chi3 
C14. [| Chi4 1 
VA T_AIsAt4[] Le. ; 
: - ci5|} chs , 
Ciel | Chie 
2 Lo. 
VA oe __4_AI5,A16 
L2+ +24V 
! Supervise Lo ' 
L2- ov 
. [a-t 
1 i 
Supervise 
' ' 
¢ 
Supervise 
panes \ = 
i oN ' 


Figure 185. DO&40 with TU842 or TU843 Redundant MTU Process Connections 
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Features 


16 channels for 24 V d.c. current 
sourcing outputs in one isolated group. 


Redundant or single configuration. 


Loop monitoring, supervision of short 
and open load with configurable limits 
(see table Table 95). 


Diagnostic of output switches without 
pulsing on outputs. 


Advanced on-board diagnostics. 


Output status indicators (activated/error). 


Degraded mode for normally energized 


channels (supported from DO880 PR:G). 


Current limitation at short circuit and 
over-temperature protection of switches. 


Fault tolerance of 1 (as defined in IEC 
61508) for output drivers. For ND 
(Normally De-energized) systems, 
outputs can still be controlled with error 
on output drivers. 


Certified for SIL3 according to IEC 
61508. 


Certified for Category 4 according to EN 
954-1. 


Description 


=27)| 


1 
2 
3 
4 
5 
6 
7 
8 
9 


The DO880 is a 16 channel 24 V digital output module for single or redundant 
application. The maximum continuous output current per channel is 0.5 A. The 
outputs are current limited and protected against over temperature. 
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Each output channel consists of a current limited and over temperature protected 
high side driver, EMC protection components, inductive load suppression, output 
state indication LED and an isolation barrier to the Modulebus. 


In addition to the four module LEDs, DO880 has one LED (Yellow/Red) per 
channel (16) that indicates the output state and channel error (Yellow = output is 
energized, Off = output is de-energized, Red = channel error). 


The outputs can be set in two different modes for handling of over load, automatic 
reset when overload/short is removed or manual reset by operator (forcing output off 
and on). 


The outputs are current protected and protected against over temperature. If load 
increases above 0,6A, the output will be switched off and an external channel error 
reported. 


Five different types of MTUs can be used for single configuration. TU830/TU833 
Extended MTU and TU810 (or TU814). The TU812 Compact MTU has a D-Sub 25 
pin (male) connector for connection to the process. 


For redundant configuration there are three types of MTUs, TU842/TU852 for 
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail. 


Shielded field cables are required for process connections (over all shield is 
sufficient if a multi core cable contains sorted signal types). 


Self-diagnostic Functions 


The module cyclically performs comprehensive self-diagnostic. Detected failures 
are grouped and reported as described below: 


e — Errors in External power supply and detected field loop fault will be reported as 
External error. 


¢ Errors in circuits only affecting specific channels on the module (short circuits, 
open circuits, stuck-at faults) will be reported as Internal channel error. 


e Errors in internal power supplies, Errors in micro controller, FPGA and 
Memory will be reported as Module Error. 
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Table 95. DO880 High Integrity Digital Output Module Specifications 


Feature 


DO880 
Digital Output Module 


Number of channels 


16 


Type of output 


Transistor current sourcing, current 
limited 


per module 


Voltage range 19.2-32V 
Load current, maximum O.5A 
Maximum continuos load current total 8A @ <55°C 


Short circuit current, maximum 


See Figure 186 


Leakage current, maximum 


<100 HA 


Loop monitoring 


Open circuit and short circuit detection 
in both de-energized and energized 
state. Configurable for loop resistance 
from 50 Qto 2 kQ depending on 
configuration and mode of operation 
(when using inductive loads, the time 
constant (L/R) should be less than 3ms). 


De-energized safe voltage at fault 


<5 V 


power supply, UPx), no external load 


De-energized safe current at fault <35 mA 

On-state voltage drop <0.8V 

Maximum field cable length 600 meters (656 yd.) 
Current consumption 5 V (Modulebus) |45 mA 

Current consumption 24 V (Modulebus) | 55 mA (max) 
Current consumption 24 V (process 10mA 
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Table 95. DO&80 High Integrity Digital Output Module Specifications 


(Continued) 
Feature - posse 
Digital Output Module 
Power dissipation 5.6 W (0,5 A x 16 channels) 
Maximum switching frequency 1.25 Hz 
Process voltage supervision Yes 
Isolation Yes 
Mounting termination units TU810, TU812, TU814, TU830, TU833, 
TU842, TU843 and TU852 
MTU keying code FE 
Propagation delay Modulebus output 15 ms max 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 
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Redundant 


0102 03 04 05 06 O07 08 1 3 5 7 <10 ms 


Figure 186. Short circuit current, worst case 


The short circuit current is dependent on the power supply and the cable resistance. 
A configuration with a power supply with very low internal resistance and a very 
low cable resistance represents the worst case. 
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Block Diagram DO880 


FS FPGA|__@p 7a 


CH1 SHUNT MUX t—&)F 


e MCU 
MUX 


'CH16 


Za aS 
/ 


SHUNT 


FS 


Figure 187. Block Diagram DO880 
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Process Connections 


Shielded cables should be used for process connections (over all shield is sufficient 
if a multi core cable contains sorted signal types). 


Table 96. DO880 Process Connections 


Process cee psu 25 |Tussaruass|  TUS#2 Tus52 
Connection ie FUSt 4) male Terminal TUB . Terminal 
Terminal Connector?) Terminal 
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) 1,14 (Xtaand 
X1b) 
OV de. L1- 2,15 L1- (2) L1- (2) 2,15 (X1aand 
X1b) 
Ch 1 Output C1 3 C1 C1 3 (Xia) 
Ch 2 Output B1 16 C2 C2 16 (X1a) 
Ch 1/Ch 2, L1- Al - Al, A2 Al, A2 - 
Ch 3 Output C2 4 C3 C3 4 (X1a) 
Ch 4 Output B2 17 C4 C4 17 (X1a) 
Ch 3/Ch 4, L1- A2 - A383, A4 A3, A3 - 
Ch 5 Output C3 5 C5 C5 5 (X1la) 
Ch 6 Output B3 18 C6 C6 18 (X1a) 
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 - 
Ch 7 Output C4 6 C7 C7 6 (X1la) 
Ch 8 Output B4 19 C8 C8 19 (X1a) 
Ch 7/Ch 8, L1- A4 - A7, A8& A7, A8 - 
Ch 9 Output C5 7 C9 C9 7 (X1a) 
Ch 10 Output B5 20 C10 C10 20 (X1a) 
Ch 9/Ch 10, L2- A5 - AQ, A10 AQ, A10 - 
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Table 96. DO8&8&0 Process Connections (Continued) 


TU812 
Process T0810 D-Sub 25 | Tusso/Tuss3) 14842 Tus52 
: (or TU814) ? TU843 ; 
Connection : male Terminal . Terminal 
Terminal Connector) Terminal 
Ch 11 Output C6 8 C11 Ci1 8 (X1la) 
Ch 12 Output B6 21 C12 C12 21 (Xia) 
Ch 11/Ch 12, L2- A6 - A11, A12 A11, A12 - 
Ch 13 Output C7 9 C13 C13 9 (X1a) 
Ch 14 Output B7 22 C14 C14 22 (Xia) 
Ch 13/Ch 14, L2- A7 - A13, A14 A13, A14 - 
Ch 15 Output C8 10 C15 C15 10 (X1a) 
Ch 16 Output B8 23 C16 C16 23 (X1a) 
Ch 15/Ch16, L2- A8 - A15, A16 A15, A16 - 
+24 V d.c. L2+ (2) 11, 24 L2+ (2) 12+ (2) 11, 24 (X1la 
and X1b) 
0V d.c. L2- 12, 25 L2- (2) L2- (2) 12, 25 (X1la 
and X1b) 


(1) Pin 13 connected to connector body for EM. 
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Figure 188 shows the process connections for the High Integrity Digital Output 
Module DO880 when installed on a TU830/TU833 Extended MTU. 


TU830/TU833 Process 
ooh L14+ +24V ' 
L1 a 
Fuse Lis OV 
. ad 
B1,B2 Li+ 
C1 Chi 
Cal [Cha &) 
4 e A1,A2 L1i- 
B3,B4 L1+ 
C3 Ch3 i 
C4 Ch4 
4 e A3,A4 L1- 
B5,A6 L1+ 1 
GA C5 Ch5 
C6 Ch6 
4 4 A5,A6 L1- 
B7,B8 L1+ 
C7 Ch7 
Cal_| Cha 
4 é A7As| [| L1- 
Bg9,B10 L2+ 
cg Chg 1 
C10 Ch10 &) 
‘ . A9,A10) L2- 
B11,B12 L2+ ! 
Cii| [ Chi1 
C12] | Chi2 
4 é Ai1,A12 L2- ; 
B13,B14 L2+ 
C13| | Chi3 
c14| | Ch14 1 
4 4 A13,A14 L2- 
B15,B16) L2+ 
C15 Ch15 ! 
Ci6] | Chié 
q 4 A15,A16 L2- 
lage 424 
sa 
Fuse re 
e - ov ; 


Figure 188. DO880 with TU830/TU833 Extended MTU Process Connections 
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Figure 189 shows the process connections for the High Integrity Digital Output 
Module DO880 when installed on a TU810 or TU814 Compact MTU. 


Tus1 0 : Process : 
(or TU814) : 


Lit +24V 


LT+ tL 


L1- ov 


NNNNNNNS EK 


Supervise L2+ fl 


Figure 189. DO&80 with TU810 or TU814 Compact MTU Process Connections 
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Figure 190 shows the process connections for the High Integrity Digital Output 
Module DO880 when installed on a TU812 Compact MTU. 


424v QUP1 i 
(fe 14 ~14 
ov 9ZPi i 
if ZP1|15 S15 
Chi Sb 
i Ch2 S216, +16 
cha ssi 4.) | 54 
CA Ch4___ S417 sal 
— ma 
ZA Ch6 $618 | =i . 
rocess 

Ch7 $7, 6, 56 Connection 
Chg S819, | 519, 

ia cho__S9| 7, eT —- 

Chio $1020, , , +20, a 
VW Chii__S11| 8, 8 
Chi2__$12121, 3 +| 521) 
Chi3__$13| 9, 9 
aA Chi4__$14'22, ' | 122) 
Chi5 _$15110, 10 
Z Chie si628,.. | S23 
+24V gUP2 111, i 
UP2/24, eo | 
aA OV 9zP2 12, \ | 12 
ZP225, 225 
a 


anal > 


Figure 190. DO&80 with TU812 Compact MTU Process Connections 
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Figure 191 shows the process connections for the High Integrity Digital Output 
Module DO880 when installed on a TU842 or TU843 Redundant MTU. 


“ “ ee L 
TU842/TU843 Process 
L14, +24V 
ut ov 
1. 
? cr? 
cil |_cht 
1 V ¢ . C2P[_ Ch2 ®& 
VA ; 4 ATA TL1- 
cal |_chs 
CaCl Ch4 1 
VA {ASAT | 
cs | chs 
Celt Che | 
V $ ABA L1- 
c7||_ ch7 
ca[ che | 
VA t A7,Ag_[. L1- 
Yy ca 
C10} Chio &) 
VA A9,A10 
a 
c11| | chi 
Ci2,, Chi2 |! 
VA ATLATZ] | L2- 
a 
c13| |_chi3 
Ci4[[ Chia 1 
VA T_AIsAt4[] Le. ; 
- cis|| chs , 
Ciel [| Chis 
2 Lo. 
VA eb Ais Ate 
L2+ +24V 
! Supervise Lo ' 
L2. ov 
. [a-t 
' 
Supervise 


Figure 191. DO880 with TU842 or TU843 Redundant MTU Process Connections 
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Features 
° Two channels. 


° Interface for RS422, 5 V, 12 V, 24 V and 
13 mA transducer signal levels. 


e Simultaneous pulse count and frequency 
measurement. 


e Pulse count (length/position) by 
accumulation in a bidirectional 29 bit 
counter. 


e Frequency (speed) measurement 0.25 
Hz - 1.5 MHz. 


Description 


The DP820 module consists of two identical 
independent channels. Each channel can be 
used for independent pulse count 
(length/position) and frequency (speed) 
measurement. 


Transducer Connection 


Each channel has four inputs (A, B, ST and 
DI) and one output (DO). The input signals A 
and B are used as pulse inputs. The input 
signals ST and DI is used for synchronizing, 
sampling and gated count purposes. 


The balanced inputs A, B and ST can be 
connected to pulse transducers with RS422, 5 


99 3°27"! 


g 
= 


SYi 
Doi 
TP1 
ULI 
PX2 
UP2 
ST2 
Di2 
SY2 
po2 
TP2 
UL2 
DP820 
2ch 


Pulse/Freq 


V, 12 V, 24 V and 13 mA signal levels if an extended MTU is used (TU830). 
Adaption to different signal levels is made by using different terminals on the MTU 


(see section about process connection). 
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Pulse transducers with RS422, 5 V, 12V, 24V and 13 mA signal levels can be used if 
an compact MTU is used (TU810, TU812 or TU814). 


An external resistor is needed for 12V and 24V range when using the compact 
MTU (see the process connection diagrams for DP820). 


The unipolar input (DI) is intended for 24 V unipolar signal level. 
The DO output is a current limited digital output, current sourcing type, 
24 V d.c., 0.5 A. 


All signals are individually isolated. 


All inputs have overvoltage protection. A maximum voltage of 30 V can be 
connected without any damages. 


Shielded twisted pair cables with characteristic impedance=100 (+/- 25%) ohm shall 
be used for connection of transducers with RS422/5 V /13 mA signals. 


Input Filter 


Each DP820 input has a configurable input filter (see Technical Data). Notice the 
following restrictions for selection of filters for inputs A or B: 


¢ The 1us filter shall always be used when 12 V and 24 V inputs are used. 


¢ Unfiltered inputs can be used if RS422/+5 V /13 mA inputs are used, but cables 
between transducers and the DP820 module must then be separated from other 
cables to avoid that extra pulses that occur due to EMI. 


Pulse Encoding 
The following different methods for pulse encoding are supported by DP820: 
e Input A is used for counting up, input B is used for counting down, u/d. 


e Input A is used for pulse counting, input B is used to determine count direction, 
c/d, B=0: down, B=1: up. 


e Input A and B is used for a quadrature encoded signals. Multiplication factors 
x 1, x 2 and x 4 can be specified. Count direction is determined by A and B 
phase shift: 
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Figure 192. Up/Down Pulse Mode 
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Figure 193. Count/Direction Mode 
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Figure 194. Quadrature Mode, #1 (Count on Pos. Edge Input A) 
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A 
B 
PULSE Fi ars ; 
COUNT 0 1,2 .3 5 6 5 4 3, 2,1,0 = -1 
UP DOWN 


Figure 195. Quadrature Mode, #2 (Count on Pos. Edge and 
Neg. Edge Input A) 


A 
B 
PULSE 
23.4567 891011121314 131211 3.2 -1-2-3 
count | ° ,1,2;3 6 10987654 10 
UP DOWN 


Figure 196. Quadrature Mode, #4 (Count on Pos. Edge and 
Neg. Edge Input A and Input B) 


Pulse Count (Length/Position) Measurement 


Pulse count is done by pulse accumulation in a 29-bit (28bit + sign) bidirectional 
pulse counter. The pulse counter value is normally continuously loaded into the 
pulse register (see block diagram). 


A pulse count sample condition can be specified by the user. When a sample 
condition is fulfilled is the value in the pulse register “freezed”. The value in the 
pulse register will remain “‘freezed” until a freeze disable command is received from 
the controller. The pulse accumulation in the pulse counter continues during the 
time when the pulse register is frozen. 
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The value of the pulse register (that is, actual pulse count value or “freezed” value) 
is read by the CPU, and transferred to the controller. 


The pulse counter is synchronized (that is, set to zero) if a user selectable 
synchronization condition is fulfilled. 


A comparator is used to compare the value of the pulse counter with the content of 
the compare register. The value of the compare register is specified by the user. A 
“coincidence” occur when a equal condition is detected by the comparator. 


The coincidence function can be used to control the digital output signal (DO), as 
pulse count sample condition, as synchronization condition and as frequency sample 
condition (see below). 


The pulse counter has overflow detection. 


Gated Count Mode 


In gated count mode the pulse counter only counts when the gate is active. The gate 
is controlled by the DI input. The gate can be controlled in two different ways: 


The DI input is level sensitive, that is, the counter only counts when DI = high. 


The DI input is edge sensitive, that is, the counter starts count on a positive edge on 
the DI input, stops on the next positive edge, continues on the next positive edge, 
and so forth. 


Figure 197. Gated Count Mode in Two different Ways 
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Synchronization and sample conditions which uses the DI signal as part of the 
condition can not be used in gated count mode. 


Frequency (speed) Measurement. 


The frequency measurement function consists of two counters, that is, the SX and 
SR counters (see block diagram). The SX counter is used to count number of pulses 
(Sx) from the unknown input frequency. The SR counter is used to count the 
number of pulses (Sr) from a reference frequency source with frequency Fppp The 
frequency value (Fx) is calculated as: 


Fx = Frer x Sx /Sr 


The SX counter is implemented by a 24 bit up/down counter (23 bit + sign). The SR 
counter is implemented by a 24 bit up-counter. 


The SX and SR counters accumulates pulses during a measurement period. The 
measurement period can be determined in two different ways (user selectable): 


By a measurement interval timer. 
By the coincidence comparator function. 


With the first method is a measurement interval for each channel defined by the user 
in increments of 1 ms from 1 to 2.700 ms. By changing the measurement interval 
the user can select a suitable filter time (integration time) with respect to the 
application’s requirements. 


With the second method is the measure interval controlled by the coincidence 
function, that is, a measurement interval is started when a coincidence is detected. 
Next coincidence terminates the measurement interval, and starts a new 
measurement interval. 


At the end of each measurement period are the SX and SR registers is updated with 
the value of the SX and SR counters. The CPU reads the content in the SX and SR 
registers and calculates a frequency value. 


It is possible to synchronize frequency measurements between the two channels, 
that is, the measurement period from one of the channels is then used by both 
channels. 


A frequency sample condition can be specified by the user. When a sample 
condition is fulfilled is the value in the SX and SR registers “freezed”. The value in 
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the SX and SR registers will remain “freezed” until a freeze disable command is 
received from the controller. The pulse accumulation in the SX and SR counters 
continues during the time when the SX and SR registers is frozen 


The reference counter (SR) has a overflow detection function. The SR overflow will 
be activated if no incoming pulses has been detected during 4.3 s. When the CPU 
detects SR overflow, is the frequency value set to zero. 


Digital Output 
The digital output function can be configured in four different ways: 


1. The digital output DO is activated when coincidence occur, and inactivated 
after a configurable pulse-length (1ms - 65535 ms). 


2. The digital output DO is activated when DOVALUE =1, and inactivated after a 
configurable pulse-length (1ms - 65535 ms). The function is retriggable. 


3. The digital output DO is activated when DOVALUE=1, and deactivated 
DOVALUE=0. 


4. The digital output DO is activated when coincidence occur and the 
DOVALUE =1, and inactivated when DOVALUE=0. 


1. DO i. DOTIME, ims - 65535 ms > 
COINC 
DOTIME, 1 - 
2. DO ; < O , Ims - 65535 ms > 
DOVALUE=1 
3 po __sid Lo 
IN oN 
DOVALUE=1 DOVALUE=0 
4 po ____itf 
aN IN 
COINC and DOVALUE=1 DOVALUE=0 


Figure 198. Configuration of Digital Output Function 
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OSP Function 


The digital outputs will be set to a predetermined value if the OSP-watchdog timer 
expires or if the SetOSPState command is received. The watchdog timer is re- 
triggered every time the correct module address has been decoded (or broadcast). If 
the watchdog timer expires or if the SetOSPState command is received, the module 
enters the OSP state. 


The function in OSP state, and when reentering the operational state, will be 
different depending on how the DO function is configured (see Digital Output 1 - 4 
above): 


1. Function in OSP state: No more pulses will be activated as long as the module 
remains in OSP state. The DO pulse is always completed if the OSP-state is 
entered during an active DO pulse (this is, the pulse width is always in 
accordance with the DOTIME value). 

Function when reentering operational state: The coincidence function has to be 
enabled before normal DO function will start. 


2. Function in OSP state: Same as in 1. above. Function when reentering 
operational state: A new DO-pulse will be started as soon as a modulebus 
frame with DOVALUE=1 is received. 


3. Function in OSP state: The digital outputs are set to their OSP values which 
can be configured as a predefined value or to use last good value sent. 
Function when reentering operational state: The outputs keeps the OSP value 
until a modulebus frame with a new DOVALUE value is received. 


4. Same as 3. 


LED Indicators 


For description about the LED-indicators with comments see Table 97. 


Table 97. Description of LED-Indicators 


Name Name Color Comments 


PX1 PX2 Yellow | Activated on each pulse on A or B input 
(>0.5s flash) 


UP1 UP2 Yellow | Activated when count direction = up 
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Table 97. Description of LED-Indicators (Continued) 


Name | Name | Color Comments 
ST1 ST2 Yellow | Activated on each pulse on ST input 
(>0.5s flash) 
DI1 DI2 Yellow | Activated on each pulse on DI input 
(>0.5s flash) 
SY1 SY2 Yellow | Activated on PSX counter sync. (>0.5s flash) 
DO1 DO2 Yellow | Activated when DO is activated (>0.5s flash) 
TP1 TP2 Green | Transducer power OK 


Technical Data 


Table 98. DP820 Incremental Pulse Counter Module Specifications 


Feature ppd 
Digital Pulse Counter 
Number of channels 2 
Power Supply voltage 24 V d.c. 
(12 to 32 V d.c.) 
Max non-destructive voltage on inputs 30 V d.c. 
A, B, ST or DI 
Maximum field cable length 200 m 


Cable type 
Characteristic impedance 


Shielded, twisted pair 
100 (+/- 25%) ohm 


Configurable input filters 
Input A and B 

Input ST 

Input DI 


Unfiltered or 1 us 
1 us or 220 us 
220 us or 2.2 ms 
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued) 


DP820 


Feature Digital Pulse Counter 


Max input frequency / Min pulse width, input A 
and B for the RS422/+5V/13mA range 


Filter = unfiltered 


Pulse encoding = u/d or c/d 1.5 MHz / 333 ns 
Pulse encoding = quadrature 750 kHz / 667 ns 
Filter = 1 us 

Pulse encoding = u/d or c/d 200 kHz / 2.5 ls 
Pulse encoding = quadrature 100 kHz/5 us 


Max input frequency / Min pulse width, input A 
and B for the 12V range (only TU830) 


Filter = unfiltered Not allowed 
Filter = 1 us 

Pulse encoding = u/d or c/d 200 kHz / 2.5 us 
Pulse encoding = quadrature 100 kHz/5 us 


Max input frequency / Min pulse width, input A 
and B for the 24V range (only TU830) 


Filter = unfiltered 


Filter = 1 us Not allowed 
Pulse encoding = u/d or c/d 200 kHz / 2.5 us 


Pulse encoding = quadrature 100 kHz/5 us 


Max. input frequency/Min. pulse width, 
input ST 


All voltage ranges 
Filter = 1 us 200 kHz / 2.5 us 


Filter = 220 us 1 kHz / 500 us 


Max. input frequency/Min. pulse width, 
input DI 

Filter = 220 us 1 kHz / 500 us 
Filter = 2.2 ms 0.1 kHz /5ms 
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued) 


Feature reel 
Digital Pulse Counter 
Input impedance, A, B and ST -inputs 100 Q") characteristic 
RS422/+5 V /13 mA - range impedance 
12 V - range (only TU830) 1 kQ 
24 V - range (only TU830) 2 kQ 
Input impedance, DI - input 2.5 kQ 
Input signal voltage range 
Input A, B, ST 
RS422/+5 V /13 mA - range 
“q” 2.5 V to 30 V 
“Q” -30 V to 1.0 V 
12 V - range (external resistance) °) 
“A? 8V to 30V 
“QO” -30 V to 2.0 V 
24 V - range (only TU830)°) 
“4” 15 V to 30V 
“QO” -30 V to 5.0 V 
Input DI 
“4” 15 V to 30 V 
“0” -30 V to 5.0 V 
Digital output, max. load current 0.5A 
Digital output, max. short circuit current 24A 
Digital output, max. leakage current 10 uA 
Digital output, max. output impedance 0.42 
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued) 


Feature 


DP820 
Digital Pulse Counter 


Max. frequency measurement error 
Relative error 
Absolute error (Temperature drift included) 


[ 260/(MEASTIMEx in ms)] ppm 


[ (260/(MEASTIME:x in ms)) 
+100] ppm 


Resolution at frequency measurement in 
percentage of actual frequency 
Resolution in% 

= 25.6 x 10° / Measuring time in ms 


Measuring time 1 ms, 
Resolution = 0,026 
Measuring time 2700 ms, 
Resolution = 9,5 x 10% 


Current consumption, 5 V (Modulebus) 


120 mA 


Power dissipation 


2.5 W 


Output Set as Predetermined (OSP) timer 


256, 512, 1024 ms 


Process voltage supervision 


2 channels (1 per group) 


Isolation 


Individually isolated channels 


Mounting termination units 


TU810, TU812, TU814, TU830 or 
TU833 


MTU keying code CB 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


(1) Load 20 mAat5V,8mAat2.5V 


(2) With TU830 external resistor 1.8 kQ, see Figure 203. 


With TU810, TU814 external resistor ca 920 Q, see Figure 200. 


(3) With external resistor also TU810, TU814 
External resistor 1.8 kQ. see Figure 200. 
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Block Diagram DP820 


) FAULT 
@ RUN 
x1, WARNING CHANNEL1 (FPGA) aie (aes X2 
| +5VI__ 4 PULSE COUNT < Yi , 
+5V Be) COUNT Al CA+_1 
= >| mI PULSE [¢|PULSE_<5ir AYA = CA 
S | POWER-Qko! 5) BEGIETE)» COUNTERS ——— VA_11, VA_12 
4 
= ov >| >| MBI2 COMPAR COINC COINC BI CB+_1 
& [DAT REGISTER | GOMF rpursi<= A] t VB Wve 2 z 
no | = D 
Q [¢ DAT-IRS48%> ORUEE FREQUENCY Saeed DER Pe cst+1 |& 
Z| CLK COMM.) Sx SX aie < W/ m CST_1 B 
2S REGISTER®|COUNTERRE-#—_$ VST_11, VST_{ 
CLK. |RS485>} sii aa 8 
3 LPOS0-5 SR SR Fref a = S 
2! BLOCK . REGISTER | COUNTER ae Y, SID DO_1 fi 
t CHANNEL2 (FPGA) i CAL 2 3 
' @ osp PULSE COUNT pails aA hes 
@ PX1® PX2 €{ PULSE PULSE <COUNT_ 1A 
Sees cor REGISTER@|COUNTERR——— es Vi CB+_2 
' & UP) uP2 4 CB-_2 
@ ST1@stT2 COMPARES) COINC |CQINC t VB_21, VB_22 
Sie REGISTER | COMP salts ee CST+_2 
DI1@)DI2_|(CONTROL 2 4 A CST. 2 
@ syi@sy2 ‘OF MODULE ee COUNTS _ Tt VST_21, VST_42 
scuiaitaat SX __le, SX __ISDIR F DIg ~DL2 
' @ DO®WD02| quency REGISTER® ICOUNTERK aA = 
& TPQ TP2 CALC) Dog DO_2 
lelsR_ |< sr [Fret SV |P 
+ @ULIQuL2 REGISTER |COUNTER 14} | L24 


Figure 199. DP&20 Block Diagram 
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Process Connections 


DP820 Incremental Pulse Counter Module 


Table 99. DP&20 Process Connections 


create, | (orT¥sta) | o.subasiiale | TUROTUES® 
Terminal Connector “) 
424 V d.c. L1+ (2) 1,14 L1+ (2) 
0 V dc. (ZP) L1- 2,15 L1- (2) 
Chi, CA+ C1 3 C1 
Ch1, CA- B1 16 C2 
Ch1, VA_1 - - B1 
Ch1, VA_2 - - B2 
Chi, Zp At : Ai, A2 
Chi, CB+ C2 4 C3 
Ch1, CB- B2 17 C4 
Ch1, VB_1 - - B3 
Ch1, VB_2 - - B4 
Chi, Zp A2 : A3, Ad 
Chi, CST+ C3 5 C5 
Chi, CST- B3 18 C6 
Chi, VST_1 - - B5 
Chi, VST_2 - - B6 
Chi, Zp A3 i AS, AG 
Chi, DI C4 6 C7 
Chi, DO B4 19 C8 
Ch1, L1+ - - B7 
481 
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Table 99. DP&20 Process Connections (Continued) 


cormeets, | (orrusta) | p-subzsiinle | TUBnrusae 
Terminal Connector “) 

Ch1, L1+ - - B8 
Chi, Zp AA : AT, A8 
Ch2, CA+ C5 7 cg 
Ch2, CA- B5 20 C10 
Ch2, VA_1 - - B9 
Ch2, VA_2 - - B10 
Ch2, Zp AS ; AQ, A10 
Ch2, CB+ C6 8 C11 
Ch2, CB- B6 21 C12 
Ch2, VB_1 - - B11 
Ch2, VB_2 - - B12 
Ch2, Zp AG : A11, A12 
Ch2, CST+ C7 9 C13 
Ch2, CST- B7 22 C14 
Ch2, VST_1 - - B13 
Ch2, VST_2 - - B14 
Ch2, Zp A7 : A13, A14 
Ch2, DI C8 10 C15 
Ch2, DO B8 23 C16 
Ch2, L2+ - - B15 
Ch2, L2+ - - B16 
Ch2, Zp Ag : A15, A16 
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Table 99. DP&20 Process Connections (Continued) 


TU810 TU812 
Process TU830/TU833 
Connection (ee TUSTs) Ep stp eo Male Terminal 
Terminal Connector (1) 
424 V d.c. L2+ (2) 11, 24 L2+ (2) 
0V dc. (ZP) Lo. 12, 25 L2- (2) 


(1) Pin 13 connected to connector body for EM. 
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Figure 200 shows the process connections for DP820 when installed on a TU810 or 


TU814 MTU. 
PROCESS +24V Li+ TU810 or 
OV 
RS422 7 ae +24V ||| L1+ | Tu814 Li+ DP820 
ov 4 OV L1- ced 
q a C1 +1 ns 
+ ei? me VA_T1 
me ot [es CA- 1 
: rs , VA_12 t * 
me  tlhag | 
eye 1 tiie CB+ 1 
i ; ; VB 11 
: [| B2 CB-_1 
; i : A2 | VB e f| 
Vt 1! IIle3 CST+_1 
+ To = VST_11 
ST ae i 4 
- wale: : B3 CST- 7 
ae Silas | VST _12 1 
4 
= _ |lca DI_1 
Li+ | 
B4 DO_1 
Li+ 
A4 
V+ 4 
* 
a “ P C5 CA+ 2 
aie oo VA_21 
ao ft R V 
ae me B5 CA- 2 
1 tt = VA 22 t | 
poli AS 
[ one —_ C6 CB+ 2 
; VB 21 
; : R 
\ i i pI B6 CB-_2 
\ 1 i : 22 
¢ + ~ : A6 aS r fl 
snus ‘ot C7 CST+_2 — 
id ad 2 : VST 21 
an BZ CST- 
= Ay VST 22 t + 
¢ 2 
C8 DI_2 
L2+ 
B8 DO_2 
AB [2+ | 7 
V+ L2+ 
OV “atv Les } 3 
se = - * = EM 
* |R=O0Qfor5V 


R=ca 920 Qfor 12 V 
R = 1.8 kQ for 24 V 


Figure 200. DP&20 with TU810 or TU&814 MTU Process Connections 
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Figure 201 shows the process connections for DP820 when installed on a TU812 


MTU. 
__—_fatsg u TU812 
14 14 L1+ DP820 
ir ES 2 : dds 
__Hs zl 
—% 3 VAT 
l-— 
16 16 CA-_1 | 
— VA 12 st 
4 4 CB+ 1 
aan VB_11 
1% 17 CB-_1 
— a) 
5 5 CST+_1 
les VST 11 
148 18 CST- 1 Jy 
ie: VST 12 aot 
6 6 DI_1 “A 
YY ia Li+ | 
PROCESS 19 1 
CONNECTION /__ “1 DOI 7) 
i 
___ Ea 7 CA+ 2 
VA_21 
| 20, CA- 2 
eR VA 22 1 ay 
8 CB+ 2 
8. VB 21 Y/ 
2 21 CB-_2 
N24 | + 
9 9 CST+_2 
rs VST 21 J | 
2 29 
— 2 VST 22 rt | 
10 DI_2 
lg tm Y 
__| 23 23 pO_2 
ee 1! 1 +_. 
BY 24 Las | y 
1 14 L2 
ae 2 25] 
i 13 EM 
2 T ? ag T 


Figure 201. DP820 with TU812 MTU Process Connections 
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Figure 202 shows the process connections for DP820 when installed on a TU830 
MTU, and with RS422 transducer connected to channel | and +5 V transducer to 


channel 2. 
PROCESS! Li+ TU830/TU833 
6.3A 
se4viets | Li+ DP820 
RS422 x ov [TEt-] : 
. ‘ i t UA 4 
+ j 7 { VA_TI 
A me ‘TAY J 
: le _: 2 CA-_1 
: i ' ; i VA 12 ¢ {| 
! ; ! G3 CB+_1 
BP tece | TRS ve f- 
: 4 t CB-_1 
—. — VB-12|—_ —F | 
rfc 1 ttfaa T 
rane ‘tiles CST+_] 
zi \ ' : 1 1 
at [ [ut i — ps VA 
: 0 7 Be vet al 
= 7 DI1 
Be Ci+ 7] 
ce t DO_1 
Ci+ Li 
AB Y 
5V Ov 
: ‘ cg CA+ 2 
e oe Bo VALDT 
* ut AQ 
io ae ee |e 
ae i A10 T + 
il 4 a Cit CB+ 2 
B ae ——— TB VB Zi 
ame ap i CB- 2 
ae y 3 VB 22} — fl 
re we Al2 t 
\ ' : 1 13 CST+_2 
ST Teg 7 BS VST_21 
pas ar t T- 2 
: CHEE ete 
a C15 DI_2 
Rie Let 
IC16 if DO_2 
His we VA 
L2+ 7 
V+ +24V [ [124 ] 6.3A/|| L2+ | 
ov OV Lo- “Fuse || L2- 
t-}-—* EM 


Figure 202. DP&20 with TU830 MTU Process Connections and with Transducer 


Connections 
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Figure 203 shows the process connections for DP820 when installed on a TU830 MTU, 
and with +24 V transducer connected to channel | and +12 V transducer to channel 2. 


PROCESS Liz 
s2avi Cit] 6.38 TU830/TU833 
a. Li+ DP820 
P ov [{Li-] : 
24v x ys ny Ci tT ont 4 
— : T Bi VA_11 
ae \ a 
TT 2 C2 1 CA- 1 
' ie B2 VA_12 1 + 
ole - | A2 { 
B ! ' : : C3 CB+ 1 
B3 VB 11 
tb A3 t 
1 : , : 4 CB-_1 + 
: fe VB 4 
1 1 : * 
ee Ng C5 CST+1 
ST To 1 BS VST_11 
eal rea ar t ST- 1 
vba ve BG VST_12 t fi 
a2 * 
ze C7 DI_1 
B7 Ci+ 
AZ 
8 t DO_1 
BS [i+ J 
8 y 
12V < ‘ #2 ge Gat 2 
it. 4 AQ y 
t 1 u 1 ' 18k C10 CA- 2 
Bo ow B10 VA 22 ail 
1 D Ai0 t 
B ! 8H WE ot 
Li Ai t 
1 i t8k Cig CB. 2 | 
Bl be | AIS ee 
1 ¥ e 
1 t ' ! C13 CST+_2 
ld ae Ay Big VST 21 
Te le % pee Ici t CST 2 a 
4a[ Ue ie Att ye + 
Z ge Be VA 
rs 
Ais J 
a pg 
Ge 
ie | 
7 
V4 +24v_[TL24+ ] 6.3A ||| L2+ | 
OV L2- | Fusel[|L2- 
ov L2- f EM 


Figure 203. DP&20 with TU830 MTU Process Connections and Transducer 
Connections 
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Features 


8 channels. 


The modules can be used in both single 
and redundant applications. 


Interface for NAMUR, 12 V and 24 V 
transducer signal levels. 


Each channel can be configured for 
pulse count or frequency measurement. 


The inputs can also be read as DI 
signals. 


Pulse count by accumulation in a 16 bit 
counter. 


Frequency (speed) measurement 0.5 Hz 
- 20 kHz. 


Advanced on-board diagnostics. 


Description 


The DP840 module consists of 8 identical 
independent channels. Each channel can be 
used for pulse count or frequency (speed) 
measurement. The inputs can also be read as 
DI signals. 


Each channel has a configurable input filter. 


The module perform self-diagnostics 
cyclically. Module diagnostics include 
among other things: 


F 

R 
Ww 
PRI 
1Px 
1F 
2Px 
oF 
3Px 
oF 
4Px 
4F 
SPx 
SF 
6Px 
oF 
7Px 
7F 
8Px 
8F 
DP840 
8ch 


Pulse/Freq 


Transmitter power supply error, power supply error (process side), short circuit 
and open wire. These errors will be reported as External Channel Error. 
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¢ Counter supervision. This will be reported as Internal Channel Error. 
¢ Error in data/address bus supervision will be reported as Module Error. 
e Synchronization error will be reported as Module Warning. 


In addition to the four module LEDs, DP840 has two LEDs per channel that indicate 
input state (Px - yellow) and channel fault (F - red). The Px LED glows if there is 
pulse (high signal) on the input, and F LED glows if the channel is faulty. 


Transducer Connection 


Each channel has inputs for 12 V, 24 V and NAMUR input signals and a 
configurable transducer power output. The configurable transducer power is set on 
module (not channel vise) for all channels to either NAMUR, 12 V or 24V. 


The module distributes the external transmitter supply to each channel. This adds a 
simple connection to distribute the supply to 2-wire or 3-wire transmitters. The 
transmitter power is supervised and current limited. The inputs can be supervised 
for short circuit and open wire. The supervision can be enabled/disabled per module 
(not channel vise). 


The transducers should be connected by shielded twisted pair cable if the used filter 
time is less than 800us. 


The MTU have to be chosen with consideration to function and signal range, see 
Table 100. Type of sensor to be used is defined by parameters. 


The parameter set the sensor power output for NAMUR sensors to 8.2 V, for 12 V 
sensors to 12 V and for 24 V sensors to 24 V. 


Table 100. Function and Signal Range with Different MTUs 


Redundant configuration Single configuration 


MTU type Namur 12V 24V Namur 12V 24V 
sensors sensors sensors sensors sensors sensors 
TU810/TU812/TU814 | - : : 
TU818 : : g X 
TU830/TU833 : ’ : 
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Table 100. Function and Signal Range with Different MTUs (Continued) 


Redundant configuration Single configuration 


MTU type Namur 12V 24V Namur 12V 24V 
sensors sensors sensors sensors sensors sensors 
TU842/TU843 X x : : ‘ 
TU844/TU845 X X X : : : 
TU852/ X X X : ‘ ; 
TU854 X : : ‘ . é 
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The parameter for internal and external shunt shall only be set to External when 
DP840 is used with TU844 or TU845 or TU854. 


Pulse Count Measurement 


Pulse count is done by pulse accumulation in a 16 bit pulse counter. The pulse 
counter value is continuously loaded into the pulse register. 


The value of the pulse register (that is, actual pulse count value) is read by the CPU, 
and transferred to the ModuleBus master. 


Frequency (speed) Measurement. 


The frequency measurement function consists of two counters, that is, the SX and 
SR counters. The SX counter is used to count number of pulses (Sx) from the 
unknown input frequency. The SR counter is used to count the number of pulses (Sr) 
from a reference frequency source with frequency Ferp. The frequency value (Fx) is 
calculated as: 


Fx = Fepp X 8x/ Sr 


The SX counter is implemented by a 12 bit up-counter. The SR counter is 
implemented by a 20 bit up-counter. 


The SX and SR counters accumulates pulses during a measurement period. 
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The measurement interval for each channel defined by the user to 10 ms, 20 ms, 
50 ms or 100 ms. By changing the measurement interval the user can select a 
suitable filter time (integration time) with respect to the application’s requirements. 


At the end of each measurement period are the SX and SR registers is updated with 
the value of the SX and SR counters. The CPU reads the content in the SX and SR 
registers and calculates a frequency value. 


The reference counter (SR) has a overflow detection function. The SR overflow will 
be activated if no incoming pulses has been detected during 3 s. When the CPU 
detects SR overflow, is the frequency value set to zero. 


Redundant Applications 


In a redundant application one module is set to primary and one to backup. The 
primary module synchronize the counter on the backup module every 10 seconds. 
After start-up it will take about 30 s before the backup has been synchronized. 


Technical Data 


Table 101. DP8&40 Incremental Pulse Counter Module Specifications 


Feature er peste 
Digital Pulse Counter 
Number of channels 8 
Power Supply voltage 24 V d.c. 
(19.2 to 30 V d.c.) 
Max non-destructive voltage on inputs | 30 V d.c. 
Maximum field cable length 200 m 
Cable type Twisted pair’) 
Input filter time 10 us, 100 us, 800 us and 6400 us, 
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Appendix A Specifications 


Feature 


DP840 
Digital Pulse Counter 


Frequency range at different filter time 


10 us input filter: 0.5 Hz - 20 kHz 

100 us input filter'?): 0.5 Hz - 5 kHz 
800 us input filter): 0.5 Hz - 625 Hz 
6400 us input filter): 0.5 Hz - 78 Hz 


Min pulse width (“1” or “O”) at different 
filter time 


10 us input filter: 10 us 

100 us input filter: 100 us 
800 us input filter: 800 us 
6400 us input filter: 6400 us 


Input thresholds, NAMUR 


Open wire: 0 mA diy < 0.1 mA 
Contact open: 0.1 mA < ljy< 1.6 mA 
Contact closed: 1.6 mA < liy< 6.0 mA 
Short circuit: Ij, > 6.0 mA 


Input thresholds, 12V / 24 V 


With external resistor for cable 
supervision 


Open wire: 0 V <Vjy < 0.1 V 
Contact open: 0.1 V < Vin < 1.6 V 
Contact closed: 1.6 V < Vin < 6.0 V 
Short circuit: Vij > 6.0 V 


Input threshold, 12 V 
No resistors for cable supervision 


Contact open: 0 V <Viy < 5.0 V 
Contact closed: Vij > 5.0 V 


Input threshold, 24 V 
No resistors for cable supervision 


Contact open: 0 <Viy < 8.3 V 
Contact closed: Vij > 8.3 V 


Maximum pulse frequency 


20 kHz'9) 


Hysteresis 


(lon - loge) / Input threshold: >20% 
or 
(Von - Vorr) / Input threshold: >20% 


Input impedance 


NAMUR: 1 kQ, +/-10% 
12 V range: 2.8 kQ, +/-10% 
24 V range: 4.0 kQ, +/-10% 
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Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued) 


DP840 


Feature Digital Pulse Counter 


Sensor supply (voltage, max 20 mA NAMUR: 8.2 V +/-10% 
per channel) 12 V range: 12 V +/-10% 
24 V range: V,, - (3.0 +/-1.0) V 


Sensor supply (current) 38 mA +- 10% 


Max. measurement error, frequency Max relative error(4) 


measurement PRIT = 10 ms: 300 ppm 

PRIT = 20 ms: 150 ppm 

PRIT = 50 ms: 60 ppm 

PRIT = 100 ms: 30 ppm 

Max error in crystal oscillator: 

120 ppm + 5 ppm/year 

Max absolute error = rel. error + oscillator 
error (PRIT = 10 ms, age < 16 year): 500 
ppm (= 0.05%) 


Min. sampling interval when used in fax - Maximum expected input 
pulse count mode frequency: 21° x (1/fyax) 


fax = 20 kHz: 3.27 s 


Synchronization accuracy +/-1 pulse 


Current consumption 5 V (Modulebus) | 115 mA 


External power supply consumption NAMUR: 208 mA (max) (56 mA + 


(Internal load + external load) 0.5 * sensor current) 

Current consumption 24 V (process 12 V: 302 mA (max) (89 mA + 

power supply, UPx) 0.7 * sensor current) 
24 V: 401 mA (max) (97 mA + sensor 
current) 

Power dissipation 4W 


Process voltage supervision 1 channel 
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Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued) 


Feature pres 
Digital Pulse Counter 
Module termination units, single TU810, TU812, TU814, TU818, TU830, 
applications TU833 
Module termination units, redundant TU842/TU843, TU844/TU845 or 
applications TU852/TU854 
MTU keying code CF 
Rated insulation voltage 50 V 
Dielectric test voltage 500 V a.c. 


1) Shielded cables for transmitters at filter times less than 800 us 

2) Symmetric input pulse (i.e. 50% duty cycle) 

3) Input channel pulse supervision does not work with pulse frequency <2 Hz 

4) Relative error - Max difference in frequency measurement between two channels on the same 
module connected to the same source. 
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Block Diagram DP840 


Sy 


| 5VP 


DP840 Incremental Pulse Counter Module 


Y —&) Fault (F) Bee 
Sensor ed Run (R) 
Panes 7, —() Warning (W) 
sp —&) Primary (P) 
24V ie Ch 1 —&) 1Px 
12V j a —&) 1F 
NAMU le FPGA +5V 
A —%) 8Px 
: B . —&) 8F 
} 
} o 
t Int Shunt “4 » ie B 
| E 
| lp! OW Data S 
| SC } op | 
| det y 
SP «<q «<4 
24V 
=" we Ch8 MCU |g | Block _| 
oy | —— 
NAMOA 
A A.) 
VA 
|< 
Sve DATA 
<—§_§_ > <-> LL 


Figure 204. DP&40 Block Diagram 
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Process Connections 


Table 102. DP840 Process Connections 


TU812 
TU830 TU842 TU844 
Process peed eer or or or TUsi8 | TU852 | TU854 
Connection : TU833 TU843 TU845 | Terminal | Terminal | Terminal 
Terminal | Connector ‘ ’ : 
(1) Terminal | Terminal | Terminal 
+24Vdc. |L1+(2) |1,14 L1+(2) |L1+(2) |L1+(2) |L1+(2) |1, 14 1,14 
(X1a and 
X1b) 
OV dc. L1- 2,15 L1- (2) L1- (2) L1- (2) L1- (2) 2,25 2,15 
(X1aand 
X1b) 
11, NAMUR /|C1 3 C1 C1 B2 D1 3(X1a) |16 
U1 - - B1 B1 B1 C1 3(X1b) {3 
ZP - - Al Al Al - - - 
11,24 V B1 16 C2 C2 - B1 16 (X1a) |- 
11,12 V - - B2 B2 - Al 16 (X1b) |- 
ZP Al - A2 A2 A2 - - - 
12, NAMUR |C2 4 C3 C3 B4 D2 4(X1a) |17 
U2 - - B3 B3 B3 C2 4(X1b) |4 
ZP - - A3 A3 A3 - - - 
12,24 V B2 17 C4 C4 - B2 17 (X1a) |- 
12,12 V - - B4 B4 - A2 17 (X1b) |- 
ZP A2 - A4 A4 A4 - - - 
13, NAMUR |C3 5 C5 C5 B6 D3 5 (X1a) |18 
U3 - - B5 B5 B5 C3 5(X1b) [5 
ZP - - A5 A5 A5 - - - 
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DP840 Incremental Pulse Counter Module 


Table 102. DPS40 Process Connections (Continued) 


TU812 
Process pod a a pee as TU818 | TU852 | TU854 
Connection Terminal |Gonnector TU833 TU843 TU845 Terminal | Terminal | Terminal 
(1) Terminal | Terminal | Terminal 

13, 24 V B3 18 C6 C6 - B3 18 (X1a) |- 

13, 12 V : - B6 B6 - A3 18 (X1b) |- 

ZP A3 - A6 A6 A6 - - - 

14, NAMUR |C4 6 C7 C7 B8 D4 6 (X1a) |19 

U4 - - B7 B7 B7 C4 6(X1b) |6 

ZP - - A7 A7 A7 - - - 

14, 24V B4 19 C8 C8 : B4 19 (X1a) |- 
14,12V : : B8 B8 - A4 19 (X1b) |- 

ZP A4 - A8 A8 A8 - - - 

15, NAMUR _ |C5 7 cg cg B10 D5 7 (X1a) |20 

U5 : : B9 BQ B9 C5 7 (X1b) {7 

ZP - - AQ AQ AQ - - - 

15, 24V B5 20 C10 C10 - B5 20 (X1a) |- 
15,12 V - - B10 B10 - A5 20 (X1b) | - 

ZP A5 - A10 A10 A10 - - - 

16, NAMUR |C6 8 C11 C11 B12 D6 8(X1a) 21 

U6 : : B11 B11 B11 C6 8(X1b) |8 

ZP - - A11 Alt Alt - - - 

16, 24 V B6 21 C12 C12 - B6 21 (X1a) |- 
16,12 V - - Bi2 B12 - A6 21 (X1b) |- 
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Table 102. DP840 Process Connections (Continued) 


TU812 
TU830 TU842 TU844 
Process shed gr or or or TUsi8 | TU852 | TU854 
Connection : TU833 TU843 TU845 | Terminal | Terminal | Terminal 
Terminal | Connector ; ‘ : 
(1) Terminal | Terminal | Terminal 

ZP A6 - A12 A12 A12 - - - 

17, NAMUR_ | C7 9 C13 C13 B14 D7 9(X1a) 22 

U7 - - B13 B13 B13 C7 9(X1b) 9 

ZP - - A13 A13 A13 - - - 

17, 24V B7 22 C14 C14 - B7 22 (X1a) |- 

17,12 V - - B14 B14 - A7 22 (X1b) |- 

ZP A7 - A14 A14 A14 - - - 

18, NAMUR |C8 10 C15 C15 B16 D8 10(X1a) /23 

U8 - - B15 B15 B15 C8 10(X1b) /10 

ZP - - A15 A15 A15 - - - 

18, 24 V B8 23 C16 C16 - B8 23 (X1a) |- 

18,12 V - - B16 B16 - A8& 23 (X1b) |- 

ZP A8 - A16 A16 A16 - - - 

+24 V d.c. L2+ (2) 11, 24 L2+ (2) |L2+(2) |L2+(2) |L2+(2) |11, 24 11, 24 
(X1a and 
X1b) 

0 V d.c. L2- 12,25 L2- (2) L2- (2) L2- (2) L2- (2) 12,25 12,25 
(X1aand 
X1b) 


(1) Pin 13 connected to connector body for EM. 
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Figure 205 shows the process connections for DP840 when installed on a TU810 or 


TU814 MTU. 
f 
PROCESS TU810/TU814 
< Li+ 
oA Lt l DP840 
Supply Li- + 
C1 11, NAMUR 
hl 
24V $ 7 
sensor tod zP , 
2-wire wl BI 1, 24V 
2 Sa H,12V 
= Al t ZP 4 
C2 12, NAMUR 
U2 = 
ZP 4 
B2 12, 24V 
12,12 V 
a2 | ZzP | 
C3 13, NAMUR 
U3 4 
ZP 4 
24V 1 B3 13, 24V 
sensor 13, 12 V 
3-wire AS zP ) 
C4 14. NAMUR 
U4 + 
ZP 4 
B4 14,24V 
10 kQ a > 14, 12V 
A4 ZP 
33 kQ i supervision | fi C5 . 15, NAMUR i 
=—- > an U5 4 
= ZP 4 
B5 15, 24 V 
15,12 V 
AD. zp * 
NAMUE & C6 16, NAMUR 
sensor Is ee 7 
X a ZP 4 
SSS a Be 16, 24V 
= 16,12 V 
Ae zp ) 
C7 17, NAMUR 
U7 4 
ZP 4 
B7 17,24 V 
8.2V 17, 12 V 
Supply Ay ZP 4 
C8 18. NAMUR 
U8 “ee 
ZP 4 
Bs 18,24 V 
Ch 18, 12 V 
ann Ag ZzP + 
L2+ 
el Lox f i= 
L2- —— 
jem 


Figure 205. DP&40 with TU&10 or TU814 MTU Process Connections 
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Figure 206 shows the process connections for DP840 when installed on a TU812 


MTU. 
PROCESS 1 TU812 
24AV T 14 | DP840 
Supply . 2,15 
3 11, NAMUR 
a U1 
24V 4 + 
sensor {| Zp 4 
2-wire Vy 16 1, 24V 
Sa ae 11,12 V 
= ZP 4 
4 12, NAMUR 
U2 
ZP {7 
17 12, 24V 
12,12 V 
ZP. 4 
5 13, NAMUR 
U3 mt 
ZP 4 
24V t 18 13, 24.V 
sensor 13, 12 V 
3-wire ZP | 
6 14, NAMUR 
U4 
ZP IT 
19 14,24V 
10 kQ , ie EN 
33 ka] | SC/OW ri zP 4 
;! Supervision | _; Z 15, NAMUR 
SSS aS ait, U5 4 
= ZP 4 
20 15,24 V 
15,12 V 
ZP. ah 
NAMUR a 8 16, NAMUR 
sensor 1) U6 4 
X Vy zP } 
See =f 21 16, 24 V 
= 16,12 V 
ZP 1 
9 17, NAMUR 
UZ ay 
ZP 4 
22 17, 24V 
8.2V # 1ey 
Supply 10 18, NAMUR T 
U8 4 
ZP 4 
Channel supervision can be 28 3 an 
enabled/disabled for the = 
i ZP 
module (not channel vice). 11 4 
24 7 L 
12, 25 —— 
13 ‘s 4EM 


Figure 206. DP840 with TU812 MTU Process Connections 
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Figure 207 shows the process connections for DP840 when installed on a TU830 


DP840 Incremental Pulse Counter Module 


MTU. 
PROCESS L1, TU830/TU833 
24V Li+ | DP840 
Supply + os 
Ci 114, NAMUR 
a Bi U1 
24V ~~ 
sensor | Al 4 Zp i 
2-wire Vy C2 a uN 
SS a a L B2 : 
= Aa ZP | 
C3 12, NAMUR 
B3 U2 
ecneot A3 + Zp 4 5) 
3-wire C4 12, 24V 
B4 12,12 V 
A4 { ZP , 
C5 13, NAMUR 
a B5 U3 
1)! 12V a 
sensor (1 A5 pe ZP. st 
fae ! 2 Bay 
= Ae zP | 
1) | NAMUR r C7 14, NAMUR 
sensor re BZ U4 4 
SS = nd AZ ZP 
2) > ca 14, 24V 1 
4.7Kq SClOW B8 14, 12 V 
1 : supervision, Ag 7p 
) ¢ 1 4 1 
15 kQ | 1 cg 15, NAMUR 
a ! 12V [| B9 U5 4 
SS ay AQ. ZP if 
2) > C10 15, 24 V 
toK SC/OW | B10 15, 12 V 
1) Supervision a AIO | 7p | 
33 kQ 1 C11 16, NAMUR 
[ , Vy 24v [B11 U6 4 
PE “XL Ai ZP i 
rs C12 16,24 V 
1 B12 16, 12 V 
[ wn Ai2 4 ZP 4 
ered aa cai C13 17, NAMUR 
= Bi3 U7 4 
1) The figure shows how to connect NAMUR, 12V, Ain] ZP. | 
24V sensors and voltage-free contact with, or C14 I7, 24 V 
without, short circuit and open wire detection. But B14 17, 12 V 
notice that only one type of sensor power supply Al4_ zp 4 
can be distributed from the module at time. The C15 18, NAMUR 
sensor power can be set to either NAMUR, 12 V me v8 + 
or 24 V. Cie T 18, D4V + 
2) Notice that the NAMUR input connection always Bi6 18, 12 V 
must be used for 12V and 24V signal range when Ais + zp ry 
external resistors are used to achieve short circuit/ Toe + 
open wire supervision. ee 
_ — 
L2- — 
Channel supervision can be enabled/disabled 7 EM 
E 


for the module (not channel vice). 


Figure 207. DP&40 with TU830 MTU Process Connections 
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Figure 208 shows the process connections for DP840 when installed on a TU842 or 


PROCESS “t+ TU842/TU843 
24V Li] . DP840 
Supply Lt 
L1- T T 
Ci ? 1, NAMUR 
+ Bi Ut 
aoe "I ATA2 | li ZP Ly 
2-wire wi C2 . 11, 24 V 
me ad B2 ; T.12V 
= C3. 2, NAMUR 
24V B3 
sensor A3,A4 J ZP i ef 
3-wire C4 2, 24V 
B4 2,12 V 
C5 13, NAMUR 
BS U3 
1) 12V a AS AG | ZP a 
sensor 2 C6 3,24 V , 
2-wire f BG 13, 12. V 
a G7 14, NAMUR 
_ B7 U4 
a A7TAS_} ZP {74 
( \ C8 4, 24V 
Ty es B8. 14,12 V 
= cg 15, NAMUR 
BO U5 uf 
AQ.AIO | Zp + 
C10 5, 24 V 
Bio 
1) The figure shows how to Cli fe 1a oR 
connect 12V, 24V sensors and Bit U6 4 
voltage-free contact. But A11,Ai2_ | ZP. 4 
notice that only one type of ee 16. a4 V 
sensor power supply can be C13 7 NAMUR 
distributed from the module at B13 U7 
time. The sensor power supply Ai3,A14_ | ZP 4 + 
can be set to either NAMUR, C14 17, 24 V 
12 Vor24V. Bi4 17,12 V 
C15 ; 18, NAMUR 
A15,A16 if ZP. 7 
C16 t wt 18, 24 V T 
B16 7 18, 12 V 
La+ = 
L2+ = 
L2- tl, aa 
L2- f Jem 
DP840 
11, NAMUR 
U1 
ZP VT 
11, 24V 
1, 12 V 
[ 
i} 
Is, NAMUR 
U8 
ZP. 17 
18, 24 V 
18, 12 V 
Pals 
\ Eu 


Figure 208. DP&40 with TU842 or TU843 MTU Process Connections 
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Figure 209 shows the process connections for DP840 when installed on a TU844 or 


TU845 MTU. 
PROCESS TU844 or TU845 
Lit DP840 
24V Li+] 
Supply Li- | . 
L1- Shun 
B1 sticks U1 q 
NAMUR B2 11, NAMUR 
vy 7. A1A2 |! d ZP 4 
Aa - B3 U2 4 
at B4 12, NAMUR 
A3A4 |! ! ZP 4 
B5 U3 4 
4.7 kQ 12V B6 13, NAMUR 
1) 1 1\ A5,A6 1 j ZP 
/ 15kq) | SC/OW | | B7 t U4 t 
, supervision, , BS 14, NAMUR 7 
Oe A7,A8 \ j ZP 
ni py aay = BO U5 a 
B10 15, NAMUR 
SC/OW | 2 
/ cs supervision , | AQ,A10 4 + : zp @ 
— B11 U6 4 
at B12 16, NAMUR 
7 A11,A12 ) \ ZP i 
B13 U7 4 
B14 17, NAMUR 
A13,A14_ | ZP t 
B15 U8 4 
B16 18, NAMUR 
A15,A16 | ZP 4 
1) The figure shows how to connect L2+, t 
NAMUR,, voltage-free contact L2+ - Ll 
with short circuit and open wire L2- 4 7 = 
detection. But notice that only one L2- {EM 
type of sensor power supply can 
be distributed from the module at 
time. The sensor power supply 
can be set to either NAMUR, 12 V ore 
or 24V. a 
U1 “ 
11, NAMUR 
ZP j 
Channel supervision can be ' 
enabled/disabled for the module 
(not channel vice). U8 4 
18, NAMUR 
Shunt stick TY804 in pos |. zp 4 
Tr. 
f JEM 


Figure 209. DP&40 with TU844 or TU845 MTU Process Connections 
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TU805 Terminal Unit 


Features 


e — Enables 2- and 3-wire 
connections of process signals. 


Appendix A Specifications 


e Direct mounting on the I/O 


module. 


* Requires no extra space. 


JOOOOOOOOO] +b 


Description 


The TU805 is a 16 channel 50 V terminal unit for the S800L I/O modules DI801 
and DO801. The Terminal Unit is a passive unit for distribution of external process 


power. 


The module has 2 x 2 connections for external power and 2 x 16 connections for 


distribution. 


Technical Data 


Table 103. TUSO5 Compact MTU Specifications 


Item 


Value 


Process Connections 


18 

2 x 2 Process power terminals 

2 x 16 Process power distribution 
terminals 


Rated maximum continuous current per 
terminal 


1A 
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TU805 Terminal Unit 


Table 103. TU805 Compact MTU Specifications (Continued) 


Item 


Value 


Acceptable Wire Sizes 


Solid: 0.2 - 1.5 mm? 
Stranded: 0.2 - 1.5 mm?, 
24- 16 AWG 


Recommended torque 
0.3 Nm 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 
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Block Diagram TU805 


TU805 
ad + 
L 
-———e 
Lt, 
1 
1 oo 
}———e 
2 
+ 
| 2, 
| 3 
| 3. 
| 4, 
LAs 
| 5, 
5 
6 
24V 6 ——* 
tt C-—* +7 
L- ——e 
eo——« 7 
| 8, 
1 8 1 
9 
[-——e 
| 9. 1 
10 
+e 
| 10 , 
mi 
11 
[> 
| 12, 
12 
[-———e 
| 13, 
13 
|e 
| 14, 
| 14, 
| 15, 
| 15, 
|_ 16, 
16 
}—__— 
JL, 
L 
L__—_» 
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TU810/TU810V1 Compact MTU 


Features 


50 Volt applications - use with AI810, 


AI815, AI820, AI830, AI830A, AI835, 


AI835A, AI845, AO810, AO810V2, 
AO815, AO820, AO845, AO845A, 
DI810, DI811, DI814, DI830, DI831, 
DI840, DI880, DI885, DO810, 
DO814, DO815, DO840, DO880, 
DP820 and DP840 I/O modules. 


Compact installation of I/O modules 
using one-wire connections. 


Up to 16 channels of field signals and 
process power connections. 


Connections to ModuleBus and I/O 
modules. 


Mechanical keying prevents insertion 
of the wrong I/O module. 


Latching device to DIN rail for 
grounding. 


DIN rail mounting. 


Description 


The TU810/TU810V1 is a 16 channel 50 V 


compact module termination unit (MTU) 


for the S800 I/O. The MTU is a passive unit 


used for connection of the field wiring to 
the I/O modules. It also contains a part of 
the ModuleBus. 


The TU810/TU810V1 MTU can have up to 16 I/O channels and two process 
voltage connections. The maximum rated voltage is 50 V and maximum rated 


3BSE020924-510 B 


TU810/TU810V1 Compact MTU 


507 


TU810/TU810V1 Compact MTU Appendix A Specifications 


508 


current is 2A per channel. Two mechanical keys are used to configure the MTU for 
different types of I/O modules. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into 2 equal and individually isolated 
groups. Each group consists of 8 I/O connections, one process voltage connection 
and 5 common L- connections. 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal screw. 
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TU810/TU810V1 Compact MTU 


Table 104. TUS10/TUSI0VI Compact MTU Specifications 


Item 


Value 


Process Connections 


30 

up to 16 I/O channels 

2 x 2 Process power 

5 x 2 Process power (0 V) 


Rated maximum continuous current per 2A 
/O channel 

Rated maximum continuous current per 5A 
process voltage connection (L+) 

ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable Wire Sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical Keys (2) 


36 different combinations 


I/O Module Lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
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Table 104. TU810/TU810V1 Compact MTU Specifications (Continued) 


Item Value 
Height 170 mm (6.7”) including latch 
Weight 0.17 kg (0.37 Ibs.) 


Connections 


Table 105. TUS10/TUSI0V1 Process Connection Screw Terminals (X1) 


Position Row A Row B Row C 
1 L1- Li+ Li+ 
2 Ai (L1-) B1 C1 
3 2 (L1-) 2 2 
4 3 (L1-) 3 3 
5 4 (L1-) 4 4 
6 5 (L2-) 5 5 
7 6 (L2-) 6 6 
8 7 (L2-) 7 7 
9 A8 (L2-) B8 C8 

10 L2- L2+ L2+ 
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Block Diagram TU810/TU810V1 
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Figure 211. TU810/TU810V1 Block Diagram 
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TU811/TU811V1 Compact MTU 


Features 


¢ 250 Volt applications - use with 
DI820, DI821, DO820, and DO821 
1/O modules. 


¢ Compact installation of I/O modules. 


¢ Up to 8 isolated channels of field 
signals. 


° Connections to ModuleBus and I/O 
modules. 


¢ Mechanical keying prevents insertion 
of the wrong I/O module. 


e  Latching device to DIN rail for 
grounding. 


e« DIN rail mounting. 


Description 


The TU811/TU811V1 is a 8 channel 250 
V compact module termination unit 
(MTU) for the S800 I/O. The MTU is a 
passive unit used for connection of the 
field wiring to the I/O modules. It also 
contains a part of the ModuleBus. 


The TU811/TU811V1 MTU can have up 
to 8 I/O channels. The maximum rated 
voltage is 250 V and maximum rated 
current is 3 A per channel. Two 
mechanical keys are used to configure the 
MTU for different types of I/O modules. 
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The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals has 8 individually isolated I/O channels. Each channel 
has two connections. 


The TU811/TU811V1 is primarily intended for modules with individually isolated 
channels. 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal screw. 
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Technical Data 


Appendix A Specifications 


Table 106. TUSI1/TUS1I1V1I Compact MTU Specifications 


Item 


Value 


Process connections 


16 
up to 8 I/O channels 
(2 terminals per channel) 


Rated maximum continuous current per |3 A 
I/O channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2) 


36 different combinations 


I/O Module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2000 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 

Depth 64 mm (2.52”), including terminals 

Height 170 mm (6.7”) including latch 

Weight 0.17 kg (0.37 Ibs.) 
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Connections 


Table 107. TUS11/TUS11V1 Process Connection Screw Terminals (X1) 


Position ) Row A Row B Row C 
1 NC NC NC 
2 Al Bt NC 
3 2 NC C2 
4 3 3 NC 
5 4 NC 4 
6 5 5 NC 
Z 6 NC 6 
8 7 7 NC 
9 A8 NC C8 

10 NC NC NC 


(1) All positions marked NC are not mounted in the connector. 
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Figure 212. TU811/TU811V1 Block Diagram 
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TU812/TU812V1 Compact MTU 


Features 


e 50 Volt applications - use with AI810, 
AI815, AI820, AI830, AI830A, AI835, 
AI835A, AI845, AO810, AO810V2, 
AO815, AO820, AO845, AO845A, 
DI810, DI811, DI814, DI830, DI831, 
DI840, DI880, DI885, DO810, DO8 14, 
DO840, DO880, DP820 and DP840 
1/O modules. 


¢ Compact installation of I/O modules 
using D-sub connector. 


° Connections to ModuleBus and I/O 
modules. 


e Mechanical keying prevents insertion 
of the wrong I/O module. 


e  Latching device to DIN rail for 
grounding. 


e — DIN rail mounting. 


Description 


The TU812/TU812V1 is a50 V compact 
module termination unit (MTU) for the S800 
I/O system with 16 signal connections. The 
MTU is a passive unit used for connection of 
the field wiring. It also contains a part of the 
ModuleBus. 
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The TU812/TU812V1 MTU can have up to 16 I/O signals. The maximum rated 

voltage is 50 V and maximum rated current is 2A per channel. The MTU distributes 
the ModuleBus to the I/O module and to the next MTU. It also generates the correct 
address to the I/O module by shifting the outgoing position signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal connector is a D-Sub 25 pin (male). 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal screw. 


Technical Data 


Table 108. TU812/TU812V1 Compact MTU Specifications 


Item Value 


Process connections 25 pin (male) D-Sub connector 
up to 16 I/O signals 


Rated maximum continuous current per 2A 


I/O channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Mechanical keys (2) 36 different combinations 

I/O Module lock Locks module and enables operation 
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Table 108. TU812/TU812V1 Compact MTU Specifications (Continued) 


Item 


Value 


Equipment class 


Class | according to IEC 61140; 
(earth protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 

Depth 64 mm (2.52”), including terminals 

Height 170 mm (6.7”) including latch 

Weight 0.17 kg (0.37 Ibs.) 


Rated max. continuos current per 
process voltage connection Up/Zp. 


5A 


Connections 


Table 109. TUS812/TU812V1 Process Connection D-Sub Connector (X1) 


Position 


Row A 


1 


UP1 


ZP1 


S1 


$3 


$5 


S7 


NN] OO] Oo}; BR] WwW] Ph 


S9 
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Table 109. TU812/TUS&12V1 Process Connection D-Sub Connector (X1) 


(Continued) 
Position Row A 

8 S11 

9 $13 
10 $15 
11 UP2 
12 ZP2 
13 EM 
14 UP1 
15 ZP1 
16 $2 
17 S4 
18 S6 
19 $8 
20 $10 
21 $12 
22 $14 
23 $16 
24 UP2 
25 ZP2 
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Block Diagram TU812/TU812V1 
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Figure 213. TU812/TU812V1 Block Diagram 
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Features 


250 Volt applications - use with DI820, 
DI821, DI825, DO820, DO821 and AI825 
I/O modules. 


Compact installation of I/O modules. 


Up to 8 isolated channels of field signal 
connections with crimped snap-in 
connectors. 


Connections to ModuleBus and I/O 
modules. 


Mechanical keying prevents insertion of 
the wrong I/O module. 


Latching device to DIN rail for grounding. 


DIN rail mounting. 


Description 


The TU813 is a 8 channel 250 V compact 
module termination unit (MTU) for the S800 
I/O. The TU813 has three rows of crimp 
snap-in connectors for field signals and process 
power connections. The MTU is a passive unit 
used for connection of the field wiring to the 
I/O modules. It also contains a part of the 
ModuleBus. 


The maximum rated voltage is 250 V and 
maximum rated current is 3 A per channel. Two mechanical keys are used to 
configure the MTU for different types of I/O modules. 
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The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the I/O module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the I/O module in its init state until it is locked in its position. 


The process signal terminals has 8 individually isolated I/O channels. Each channel 
has two connections. 


The TU813 is primarily intended for modules with individually isolated channels. 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal. 


Crimp terminals are provided for connection to field wiring and insertion into the 
3 snap-in connectors. Once the contacts are correctly placed in the connectors, the 
cable can be easily inserted and removed without future wiring errors. This 
assembly function can be performed before the cables are delivered to the site. 


Crimp snap-in connectors are not included in TU813. 


| To provide protection from hazardous voltage, all plugs must be connected. 
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Table 110. TU813 Compact MTU Specifications 


Item 


Value 


Process connections 


16 
up to 8 I/O channels 
(2 terminals per channel) 


Rated maximum continuous current per |3A 
1/0 channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 
attached to crimped snap-in connectors 


(3) (1) 


Stranded: 0.2 - 0.5 mm?, 24 - 20 AWG 
0.5 - 1.0 mm2, 20 - 18 AWG 
1.5-2.5 mm?, 16-14 AWG 


Mechanical keys (2) 


36 different combinations 


I/O Module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 250 V 
Insulation test voltage 
Channel to EM 2300 V a.c. 
Channel to Channel 1350 V a.c. 
24 V modulebus to EM 500 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 
Depth 64 mm (2.52”), including terminals 
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Table 110. TU813 Compact MTU Specifications (Continued) 


Item Value 
Height 170 mm (6.7”) including latch 
Weight 0.17 kg (0.37 Ibs.) 


(1) 3 pcs of cable plugs are supplied with TU813 (1809792 MSTBC 2.5/8/STZF-5.08) 
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Table 111. TUS13 Process Connection Screw Terminals (X1) 


Position Row A Row B Row C 
1 NC NC NC 
2 Al Bt NC 
3 2 NC C2 
4 3 3 NC 
5 4 NC 4 
6 5 5 NC 
7 6 NC 6 
8 7 7 NC 
9 A8 NC C8 

10 NC NC NC 


(1) 


All positions marked NC are not mounted in the connector. 
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Contact crimping tool for 

installation is not supplied 

(Use Phoenix 1204038 CRIMPFOX MT2.5). 
Remove insulation tool is not supplied 

(Use Phoenix 1204384 QUICK WIREFOX 6). 


3 pcs of cable plugs are 
supplied with TU813 
(Phoenix 1809792 
MSTBC 2.5/8/STZF-5.08) 


Connection is made with removable 
past contacts crimped to the wires 

[ERR S| (Phoenix 1879531 MSTBC-MT 0.2-0.5 or 
3190564 MSTBC-MT 0.5-1.0 or 

, a 3190551 MSTBC-MT 1.5-2.5 


BORHOOOTTD 
SSW 
CORTON 


NY 


jgeccaTnN70 
oe 


Figure 214. Connections to TU813 
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Block Diagram TU813 
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Figure 215. TU813 Block Diagram 
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TU814/TU814V1 Compact MTU 


Features 


50 Volt applications - use with AI810, 
AI815, AI820, AI830, AI835A, AI835, 
AI845, AO810, AO810V2, AO815, 
AO0820, AO845, AO845A, DI810, 
DI811, DI814, DI830, DI831, DI840, 
DI880, DI885, DO810, DO814, 
DO815, DO840, DO880, DP820 and 
DP840 I/O modules. 


Compact installation of I/O modules 
using one-wire connections. 


Up to 16 channels of field signals and 
process power connections with 
crimped snap-in connectors. 


Connections to ModuleBus and I/O 
modules. 


Mechanical keying prevents insertion 
of the wrong I/O module. 


Latching device to DIN rail for 
grounding. 


DIN rail mounting. 


Description 


The TU814/TU814V1 is a 16 channel 50 V 
compact module termination unit (MTU) 
for the S800 I/O. The TU814/TU814V 1 has 
three rows of crimp snap-in connectors for 
field signals and process power 
connections. The MTU is a passive unit 
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used for connection of the field wiring to the I/O modules. It also contains a part of 
the ModuleBus. 


The TU814/TU814V1 MTU can have up to 16 I/O channels and two process 
voltage connections. The maximum rated voltage is 50 V and maximum rated 
current is 2 A per channel. Two mechanical keys are used to configure the MTU for 
different types of I/O modules. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into 2 equal and individually isolated 
groups. Each group consists of 8 I/O connections, 2 process voltage connection and 
5 common L- connections. 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal screw. 


Crimp terminals are provided for connection to field wiring and insertion into the 3 
snap-on connectors. Once the contacts are correctly placed in the connectors, the 
cable can be easily inserted and removed without future wiring errors. This 
assembly function can be performed before the cables are delivered to the site. 


Cable plugs and crimp snap in connectors are not included in TU814/TU814V1. 
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Technical Data 


Table 112. TU814/TU814V1 Compact MTU Specifications 


Item Value 


Process connections 30 

up to 16 I/O channels 

2 x 2 Process power 

2 x 5 Process power (0 V) 


Rated maximum continuous current |2 A 
per I/O channel 


Rated maximum continuous current |5 A 
per process voltage connection (L+) 


ModuleBus: 
Maximum 5 V current distribution: 1.5A 
Maximum 24V current distribution: |1.5A 


Acceptable wire sizes Stranded: 0.2 - 0.5 mm, 24 - 20 AWG 

attached to crimped snap-in 0.5 - 1.0 mm?, 20 - 18 AWG 

connectors (3) 7) 1.5-2.5 mm?, 16 - 14 AWG 

Mechanical keys (2) 36 different combinations 

I/O module lock Locks module and enables operation 

Equipment class Class | according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 

Width 64 mm (2.52”) including connector, 58.5 


mm (2.3”) edge to edge installed 


Depth 64 mm (2.52”), including terminals 
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Table 112. TU814/TU814V1 Compact MTU Specifications (Continued) 


Item 


Value 


Height 


170 mm (6.7”) including latch 


Weight 


0.17 kg (0.37 Ibs.) 


(1) 3 pcs of cable plugs are supplied with TU814/TU814V1 (1808890 MSTBC 2.5/10-ST-5.08) 
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Connections 


Table 113. TUS14/TUS814V1 Process Connection Crimp Connector (X1) 


TU814/TU814V1 Compact MTU 


Position Row A Row B Row C 
1 L1- Li+ Li+ 
2 A1 (L1-) Bt C1 
3 2 (L1-) 2 2 
4 3 (L1-) 3 3 
5 4 (L1-) 4 4 
6 5 (L2-) 5 5 
7 6 (L2-) 6 6 
8 7 (L2-) 7 7 
9 A8 (L2-) B8 C8 

10 L2- L2+ L2+ 
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Contact crimping tool for 

installation is not supplied 

(Use Phoenix 1204038 CRIMPFOX MT2.5). 
Remove insulation tool is not supplied 

(Use Phoenix 1204384 QUICK WIREFOX 6). 


3 pcs of cable plugs are 
supplied with TU814 
(Phoenix 1808890 
MSTBC 2.5/10-ST-5.08) 


Connection is made with removable 
paca contacts crimped to the wires 

[ERE eI (Phoenix 1879531 MSTBC-MT 0.2-0.5 or 
3190564 MSTBC-MT 0.5-1.0 or 

ax 3190551 MSTBC-MT 1.5-2.5 


jBOROOHONTD 
SV 
|SORTOONTD 


NY 


/SSCCEHNIIG 
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Figure 216. Connections to TU814/TU814V1 
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Block Diagram TU814/TU814V1 
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Figure 217. TU814/TU814V1 Block Diagram 
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Features 


50 Volt applications - use with AI810, 
AI815, AI835A, AI843, AI845, 
AI880A, DI810, DI811, DI818, DI830, 
DI831, DI840, DI880, DI885, DO8 18, 
DP840 I/O modules. 


Compact installation of I/O modules 
using one-wire or two-wire (depends 
on I/O module type) connections. 


Up to 32 channels of field signals and 
process power connections. 


Connections to ModuleBus and I/O 
modules. 


Mechanical keying prevents insertion 
of the wrong I/O module. 


Latching device to DIN rail for 
grounding. 


DIN rail mounting. 


Description 


The TU818 is a 32 channel 50 V compact 
module termination unit (MTU) for the 

$800 I/O. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 
ModuleBus. 


The TU818 MTU can have up to 32 I/O channels and two process voltage 
connections. The maximum rated voltage is 50V, maximum rated current is 2.5A 
per channel and 8A per process voltage connection. The Mechanical keys are used 
for the I/O module slot to configure the MTU for different types of I/O modules. 


Appendix A Specifications 


ANIASIANINSINNINNIANANIAN IAN, 
ro -T 3 so et e 


89990000 6 oy 
ES ee ea me 


APPOPPOOOOOE 
a a ce a 


| QQQQQOO0O0D 


ne IN 


3BSE020924-510 B 


Appendix A Specifications TU818 Compact MTU 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. The 
MTU has a mechanical locking mechanism that locks the module in its position. 
This mechanism also gives the signal BLOCK to the I/O module that keeps the 
module in its init state until it is locked in its position. 


The process signal terminals are divided into 2 equal and individually isolated 
groups. Each group consists of 16 I/O connections. The top part of the MTU can be 
removed to replace the termination board even with an operational system. Such a 
need can be caused by a damaged terminal screw. 
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Table 114. TU818 Compact MTU Specifications 


Item 


Value 


Process connections 


40 pole screw terminal 


Rated maximum continuous current | 2.5 A 

per I/O channel 

Rated maximum continuous current | L1+ max 8A 
per process voltage connection L2+ max 8A 
(L1+, L2+) 

ModuleBus: 

Maximum 5 V current distribution: 1.5A 
Maximum 24V current distribution: |1.5A 


Acceptable wire sizes 


Solid: 0.5 - 2.5 mm? 
Stranded: 0.5 - 1.5 mm? 


Mechanical keys (2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class II according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 
Depth 64 mm (2.52”), including terminals 
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Table 114. TU818 Compact MTU Specifications (Continued) 


Item Value 
Height 170 mm (6.7”) including latch 
Weight 0.17 kg (0.37 Ibs.) 


Connections 


Table 115. Process Connector Pinning (X2) 


pesiuon Row A Row B Row C Row D 
1 L1- L1- L1+ L1+ 
2 Al B1 Ci D1 
3 A2 B2 C2 D2 
4 A3 B3 C3 D3 
5 A4 B4 C4 D4 
6 A5 B5 C5 D5 
7 A6 B6 C6 D6 
8 A7 B7 C7 D7 
9 A8 B8 C8 D8 
10 [be [2 (ay L2+ 
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Figure 218. TU818 Process Connections 
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TU819 Compact MTU 


Features 


50 Volt applications - use with DI818 
and DO818 I/O modules. 


Compact installation of I/O modules 
using D-sub 25 connector. 


Connections to ModuleBus and I/O 
modules. 


Mechanical keying prevents insertion 
of the wrong I/O module. 


Latching device to DIN rail for 
grounding. 


DIN rail mounting. 


Description 


The TU819 is a 50 V compact module 
termination unit (MTU) for the S800 I/O 
system with 32 signal connections. The 
MTU is a passive unit used for connection 
of the field wiring. It also contains a part of 
the ModuleBus. 


3BSE020924-510 B 


TU819 Compact MTU 


541 


TU819 Compact MTU Appendix A Specifications 


542 


The TU819 MTU can have up to 32 I/O signals. The maximum rated voltage is 50 V 
and maximum rated current is 2.5 A per channel. The MTU distributes the 
ModuleBus to the I/O module and to the next MTU. It also generates the correct 
address to the I/O module by shifting the outgoing position signals to the next MTU. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal connector is a D-Sub 25 pin (male). 


The top part of the MTU can be removed to replace the termination board even with 
an operational system. Such a need can be caused by a damaged terminal screw. 


Technical Data 


Table 116. TU819 Compact MTU Specifications 


Item Value 


Process connections Two D-sub connectors 25 pin (male) 
up to 32 I/O signals 


Rated maximum continuous current per |2.5A 


I/O channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Mechanical keys (2) 36 different combinations 

I/O Module lock Locks module and enables operation 
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Table 116. TU819 Compact MTU Specifications (Continued) 


Item 


Value 


Equipment class 


Class II according to IEC 61140; 
(earth protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 64 mm (2.52”) including connector, 58.5 
mm (2.3”) edge to edge installed 

Depth 64 mm (2.52”), including terminals 

Height 170 mm (6.7”) including latch 

Weight 0.17 kg (0.37 Ibs.) 


Rated max. continuos current per 


process voltage connection Up/Zp. 


L1+ max 8A 
L2+ max 8A 
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Table 117. Process Connection D-sub 25 (X1A and X1B) 


X1A X1B 
Pin. MTU Signal Pin. MTU Signal 
1 UP1 1 UP2 
14 UP1 14 UP2 
2 ZP1 2 ZP2 
15 ZP1 15 ZP2 
3 S1 3 S17 
16 $2 16 $18 
4 $3 4 $19 
17 S4 17 $20 
5 $5 5 $21 
18 S6 18 $22 
6 S7 6 $23 
19 $8 19 $24 
7 S9 7 $25 
20 $10 20 $26 
8 $11 8 S27 
21 $12 21 $28 
9 $13 9 $29 
22 $14 22 $30 
10 $15 10 $31 
23 $16 23 $32 
11 UP1 11 UP2 
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TU819 Compact MTU 


Table 117. Process Connection D-sub 25 (X1A and X1B) 


X1A X1B 
Pin. MTU Signal Pin. MTU Signal 
24 UP1 24 UP2 
12 ZP1 12 ZP2 
25 ZP1 25 ZP2 
13 EM 13 EM 
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Figure 219. TU819 Block diagram and connection to Modulebus 
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Features 


50 Volt applications - use 
with AI810, AI815, AI820, 
AI830, AI830A, AI835, 
AI835A, AI843, AI845, 
AO810, AO810V2, AO815, 
AO820, AO845, AO845A, 
DI810, DI811, DI814, 
DI830, DI831, DI840, 
DI880, DI885, DO810, 
DO814, DO815, DO840, 
DO880, DP820 and DP840 
I/O modules. 


Complete installation of I/O 
modules using 3-wire 
connections, fuses and field 
power distribution. 


Up to 16 channels of field 
signals and process power 
connections. 


Connections to ModuleBus 
and I/O modules. 


Mechanical keying prevents 
insertion of the wrong I/O 
module. 


Latching device to DIN rail 
for grounding. 


DIN rail mounting. 
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Description 


The TU830/TU830V1 is a 16 channel 50 V extended module termination unit 
(MTU) for the S800 I/O. The MTU is a passive unit used for connection of the field 
wiring to the I/O modules. It also contains a part of the ModuleBus. 


The TU830/TU830V1 MTU can have up to 16 I/O channels and two process 
voltage connections. Each channel has two I/O connections and one ZP connection. 


TU830/TU830V1 Extended MTU 


The process voltage can be connected to two individually isolated groups. Each 
group has a 6.3 A fuse. The maximum rated voltage is 50 V and maximum rated 
current is 2 A per channel. It is recommended that the fuse rating be chosen to meet 
the applications needs, see Table 118. 


Table 118. Recommended fuse for TU830 


Total current consumption 
niacin Tube ecunnaranantll at 24V process power | Recommended fuse) 
yp g supply (both groups UP1 | per group (L1 and L2) 
and UP2) 
DO810 NA Depends on load Total load one group 
(8 ch) + 2A 
DO814 NA Depends on load Total load one group 
(8 ch) + 2A 
DO815 NA Depends on load Total load one group 
(4 ch) + 2A 
DO818 NA Depends on load 
DO840 NA Depends on load Total load one group 
(8 ch) + 2A 
DO880 NA Depends on load Total load one group 
(8 ch) + 2A 
DI810 2-wire connection 144 mA (9mA per ch @ 30V) | 125mA 
DI811 2-wire connection 96 mA (6mA per ch @ 60V) | 80mA 
DI814 2-wire connection 144 mA (9mA per ch @ 30V) | 125mA 
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Table 118. Recommended fuse for TU830 (Continued) 


Total current consumption 


(2) 
; + (1) at 24V process power Recommended fuse 
Module: Type Configuration supply (both groups UP1 | per group (L1 and L2) 
and UP2) 

DI818 2-wire connection 
DI830 2-wire connection 144 mA (9mA per ch @ 30V)|125mA 
DI831 2-wire connection 100 mA (6.25mA perch @ |80mA 

30V) 
DI840 2-wire connection 159 mA (internal + 9mA per |250mA (L1) 

ch @ 30V) 
DI880 2-wire connection 175 mA (internal 10mA per |315mA (L1) 

ch @ 30V) 
DI885 2-wire connection 32 mA (4mA per ch @ 30V) |63mA (L1 for 24 V, L2 

for 48 V) 

AOQ810/A0810V2 |NA 245 mA 400mA (L1 or L2) 
AOQ815 NA 218 mA 400mA (L1) 
AO820 NA (3) NA 
AQ845/A0845A_ =| NA 218 mA 400mA (L1) 
Al810 2-wire connection 184 mA (23mA per ch) 160mA 
Al815 2-wire connection 265 mA (internal + 23mA per | 200mA 

ch) 
Al820 2-wire connection 92 mA (23mA per ch) 80mA 
AI830/AI830A 2-wire connection (3) NA 
Al835/AI835A 2-wire connection (3) NA 
Al843 2-wire connection (3) NA 
Al845 2-wire connection 265 mA (internal + 23mA per | 200mA 


ch) 


550 
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Table 118. Recommended fuse for TU830 (Continued) 


Total current consumption 


(2) 
: baps(tl) at 24V process power Recommended fuse 
Medule:Typs coms treales supply (both groups UP1 | per group (L1 and L2) 
and UP2) 
DP820 NA Depends on load Depends on load 
DP840 2-wire connection, 122 mA (internal + 8.2mA 200 mA (L1) 
NAMUR perch @ 8.2V) 
DP840 2-wire connection, 124 mA (internal + 4.3mA 200mA (L1) 
12V perch @ 12V) 
DP840 2-wire connection, 145 mA (internal + 4mA per |250mA (L1) 
24V ch @ 24V) 


(1) If 3-wire field devices are connected, the internal current consumption must be considered. 
(2) Use fuse 5 x 20 mm, Time-Lag. 
(3) Unit does not use process power supply. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that 
keeps the module in its init state until it is locked in its position. 


The process signal terminals are divided into 2 equal and individually isolated 
groups. Each group consists of 8 I/O channels, process voltage connection and a 
6.3 A fuse (as delivered). Each I/O channel has two I/O connections and one ZP 
connection. For input modules, field power is provided by the B-row. 
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Table 119. TU830/TU830V1 Extended MTU Specifications 


Item Value 
Process Connections 56 
up to 16 I/O channels (2 terminals per 
channel) 


4 Process power 6.3 A 
10 x 2 Process power (0 V) 


Rated maximum continuous current per |2A 
I/O channel 

Rated maximum continuous current per |5A 
process voltage connection (L+) 

ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Fuse (2) 


6.3 A (slow glass tube, 5x20 mm) 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 


126 mm (5”) including connector, 
120.5 mm (4.74”) edge to edge installed 
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Table 119. TU830/TU830V1 Extended MTU Specifications (Continued) 


Item Value 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.28 kg (0.6 lbs.) 


Connections 


Table 120. TU830/TUS30VI1 Process Connection Screw Terminals (X1) 


Position ) Row A Row B Row C 
1 L1- Li+ NC 
2 LA- Li+ NC 
3 Al Bt C1 
4 2 2 2 
5 3 3 3 
6 4 4 4 
7 5 5 5 
8 6 6 6 
9 7 7 7 
10 8 8 8 
11 9 9 9 
12 10 10 10 
13 11 11 11 
14 12 12 12 
15 13 13 13 
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Table 120. TU830/TU830V1 Process Connection Screw Terminals (X1) (Continued) 


Position () Row A Row B Row C 
16 14 14 14 
17 15 15 15 
18 A16 B16 C16 
19 L2- L2+ NC 
20 L2- L2+ NC 


(1) All positions marked NC are not mounted in the connector. 
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Block Diagram TU830/TU830V1 
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Figure 220. TU830/TU830V1 Block Diagram 
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Features 


250 Volt applications - use 
with DI820, DI821, DO820, 
and DO821 I/O modules. 


Greater connection area for 
larger wires. 


Up to 8 isolated channels of 
field signals. 


Connections to ModuleBus 
and I/O modules. 


Mechanical keying prevents 
insertion of the wrong I/O 
module. 


Latching device to DIN rail 
for grounding. 


DIN rail mounting. 


Description 


The TU831/TU831V1 is a8 
channel 250 V extended module 
termination unit (MTU) for the 
S800 I/O. The MTU is a passive 
unit used for connection of the 
field wiring to the I/O modules. It also contains a part of the ModuleBus. 


The TU831/TU831V1 MTU can have up to 8 I/O channels. The maximum rated 
voltage is 250 V and maximum rated current is 3 A per channel. 


Appendix A Specifications 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 
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The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals has 8 individually isolated I/O channels. Each channel 
has two connections. 


Technical Data 


Table 121. TUS831/TU&31V1 Compact MTU Specifications 


Item Value 


Process connections 16 
up to 8 I/O channels 
(2 terminals per channel) 


Rated maximum continuous current per 3A 


I/O channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Acceptable wire sizes Solid: 0.2 - 6mm? 


Stranded: 0.2 - 4 mm?, 24 - 10 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2) 36 different combinations 
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Table 121. TU831/TU831V1 Compact MTU Specifications (Continued) 


Item 


Value 


I/O Module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2000 V a.c. 


Width 


126 mm (5”) including connector, 120.5 
mm (4.74”) edge to edge installed 


Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.22 kg (0.48 Ibs.) 


Connections 


Table 122. TU831/TU831V1 Process Connection Screw Terminals (X1) 


Position 


Row A Row B 


1 


Al Bt 


oO; a; &] wo} Py 
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Table 122. TU831/TU831V1 Process Connection Screw Terminals (X1) 


Position Row A Row B 
7 7 7 
8 A8 B8 
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Block Diagram TU831/TU831V1 
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Figure 221. TU831/TU831V1 Block Diagram 
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TU833 Extended MTU 


Features 


¢ 50 Volt applications - use 
with AI810, AI815, AI820, (—| 
AI830, AI830A, AI835, 
AI835A, AI843, AI845, 
AO810, AO810V2, AO815, 
AO0820, AO845, AO845A, 
DI810, DI811, DI814, 
DI830, DI831, DI840, 
DI880, DI885, DO810, 
DO814, DO815, DO840, 
DO880, DP820 and DP840 
1/O modules. 


¢ Complete installation of I/O 


modules using 3-wire EAL <—— TA 


connections, fuses and field 
power distribution. 


¢ Up to 16 channels of field signals and process power connections. 
¢ Connections to ModuleBus and I/O modules. 

¢ Mechanical keying prevents insertion of the wrong I/O module. 

e  Latching device to DIN rail for grounding. 

e DIN rail mounting. 


e  Spring-case terminal. 


Description 


The TU833 is a 16 channel 50 V extended module termination unit (MTU) for the 
$800 I/O. The MTU is a passive unit used for connection of the field wiring to the 
I/O modules. It also contains a part of the ModuleBus. 
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The TU833 MTU can have up to 16 I/O channels and two process voltage 
connections. Each channel has two I/O connections and one ZP connection. The 
process voltage can be connected to two individually isolated groups. Each group 
has a 6.3 A fuse. The maximum rated voltage is 50 V and maximum rated current is 
2 A per channel. It is recommended that the fuse rating be chosen to meet the 
applications needs, see S800 I/O Getting Started chapter Power and Cooling. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into two equal and individually isolated 
groups. Each group consists of 8 I/O channels, process voltage connection and a 
6.3 A fuse (as delivered). Each I/O channel has two I/O connections and one ZP 
connection. For input modules, field power is provided by the B-row. 


The process connection terminals are of spring-case type. Only one wire per 
terminal is recommended. 


562 3BSE020924-510 B 


Appendix A Specifications 


Technical Data 


TU833 Extended MTU 


Table 123. TU833 Extended MTU Specifications 


Item Value 
Process Connections 56 
up to 16 I/O channels (2 terminals per 
channel) 


4 Process power 6.3 A 
10 x 2 Process power (0 V) 


Rated maximum continuous current per 2A 
I/O channel 

Rated maximum continuous current per 5A 
process voltage connection (L+) 

ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Fuse (2) 


6.3 A (slow glass tube, 5x20 mm) 


Acceptable wire sizes 


Solid: 0.2 - 2.5 mm?, 24 -12 AWG 
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Only one wire per terminal 

Stripping length: 6 mm 


Mechanical keys (2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 


126 mm (5”) including connector, 
120.5 mm (4.74”) edge to edge installed 
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Table 123. TU833 Extended MTU Specifications (Continued) 


Item Value 
Depth 64 mm (2.52”) including terminals 
Height 105 mm (4.1”) 
Weight 0.28 kg (0.6 Ibs.) 


Connections 


Table 124. TUS33 Process Connection Screw Terminals (X1) 


Position ) Row A Row B Row C 
1 L1- Li+ NC 
2 [= Li+ NC 
3 Al Bt C1 
4 2 2 2 
5 3 3 3 
6 4 4 4 
7 5 5 5 
8 6 6 6 
9 7 7 7 
10 8 8 8 
11 9 9 9 
12 10 10 10 
13 11 11 11 
14 12 12 12 
15 13 13 13 
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Table 124. TU833 Process Connection Screw Terminals (X1) (Continued) 


TU833 Extended MTU 


Position 1) Row A Row B Row C 
16 14 14 14 
17 15 15 15 
18 A16 B16 C16 
19 L2- L2+ NC 
20 L2- L2+ NC 


(1) All positions marked NC are not mounted in the connector. 
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Block Diagram TU833 
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Figure 222. TU833 Block Diagram 
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TU834 Extended MTU 


Features 


¢ 50 Volt applications - use (=e = — 
with AI880 and AI880A V7 ii 
modules. 


° Complete installation of I/O —_ 
modules using 2-wire Erceeg| [Jeoee 
connections and field power 
distribution. Nae y; 


* Up to 8 channels of field La cn a an ye 
signals and process power — li 
connections. 1 AAR ora ene Anno 


* Mechanical keying prevents aaa eee eeae ag] 
insertion of the wrong I/O ee 
module. ia 1 t 


e  Latching device to DIN rail 
for grounding. 


e DIN rail mounting. 


° Include 8 individual shunt sticks. 


Description 


The TU834 is a 8 channel module termination unit (MTU) for single S800 I/O 
modules and for mounting on a vertical or horizontal DIN rail. The MTU is a 
passive unit used for connection of the field wiring to the I/O modules. It also 
contains a part of the ModuleBus. 


The TU834 MTU can have up to 8 I/O channels and 2+2 process voltage 
connections. Each channel has two I/O connections and one ZP connection. Input 
signals are connected via individual shunt sticks, TY801. The maximum rated 
voltage is 50 V and maximum rated current is 2 A per channel. 
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The MTU distributes the ModuleBus to the next MTU. It also generates the correct 
address to the I/O modules by shifting the outgoing position signals to the next 
MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Technical Data 


Table 125. TUS34 Extended MTU Specifications 


Item Value 
Process Connections 40 
up to 8 I/O channels (2 terminals per 
channel) 


4 Process power 
20 Process power (0 V) 


Rated maximum continuous current per 2A 
I/O channel 


Rated maximum continuous current per |5A 
process voltage connection (L+) 


ModuleBus: 
Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 
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Table 125. TU834 Extended MTU Specifications (Continued) 


Item 


Value 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 


Stripping length: 7 mm 


Mechanical keys (2+2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 126 mm (5.0”) including connector, 

120.5 mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) including locking device 
Weight 0.28 kg (0.6 lbs.) 


Connections 


Table 126. TUS34 Process Connection Screw Terminals (X1) 


Position Row A Row B 
1 L1- Li+ 
2 L1- Li+ 
3 Al B1 
4 2 2 
5 3 3 
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Table 126. TU834 Process Connection Screw Terminals (X1) (Continued) 


Position Row A Row B 
6 4 4 
7 5 5 
8 6 6 
9 7 7 
10 8 8 
11 9 9 
12 10 10 
13 11 11 
14 12 12 
15 13 13 
16 14 14 
17 15 15 
18 A16 B16 
19 L2- L2+ 
20 L2- L2+ 
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Block Diagram TU834 
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Figure 223. TU834 Block Diagram 
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Features 


50 Volt applications - use 
with the AI810, AI815 and 
AI845 modules. 


Up to 8 channels of field 
signals and process power 
connections. 


Each channel has one 
fused transducer power 
terminal and one signal 
connection. 


Process voltage can be 
connected to 2 individually 
isolated groups. 


Connections to 
ModuleBus and I/O 
modules. 


Mechanical keying 
prevents insertion of the 
wrong I/O module. 


Latching device to DIN 
rail for grounding. 


DIN rail mounting. 


Description 


The TU835/TU835V1 is a 8 channel 50 V extended module termination unit (MTU) 
for the S800 I/O. The MTU is a passive unit used for connection of the field wiring 
to the I/O modules. It also contains a part of the ModuleBus. 


Appendix A Specifications 


3BSE020924-510 B 


Appendix A Specifications TU835/TU835V1 Extended MTU 


The TU835/TU835V1 MTU can have up to 8 I/O channels. The maximum rated 
voltage is 50 V and maximum rated current is 2 A per channel. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals has 8 individually isolated I/O channels. Each channel 
has two connections: one fused transducer power terminal and one signal 
connection. Process voltage can be connected to two individually isolated groups. 
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Technical Data 


Appendix A Specifications 


Table 127. TU835/TU835V1 Compact MTU Specifications 


Item 


Value 


Process connections 


16 
up to 8 I/O channels 
(2 terminals per channel) 


4 Process power 
4 Process power (0V) 


Rated maximum continuous current per |2A 
I/O channel 

ModuleBus: 

Maximum 5 current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Fuse (8) 


100 mA (fast glass tube, 5x20 mm) 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2) 


36 different combinations 


I/O Module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; 
(earth protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 126 mm (5”) including connector, 120.5 

mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
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Table 127. TU835/TU835V1 Compact MTU Specifications (Continued) 


Item Value 
Weight 0.26 kg (0.57 Ibs.) 
Rated max. continuos current per 8A 
process voltage connection Up/Zp. 


Connections 


Table 128. TU835/TUS835V1 Process Power Source Connections (X11, X13) 


Position Row A Row B 
X11-1 L1- Li+ 
X11-2 L1- Li+ 
X13 -1 L2- L2+ 
X13 -2 L2- L2+ 


Table 129. TU835/TU835V1 Process Connection Screw Terminals (X12) 


Position Row A 


1 11 (F1, L1+ power) 


12 (signal) 


21 (F2, L1+ power) 


( 
( 
( 
22 (signal) 
( 
( 
( 
( 


31 (F3, L1+ power) 


32 (signal) 


41 (F4, L1+ power) 


Orn; | oOo; oa] BR] wo! Py 


42 (signal) 


3BSE020924-510 B 575 


TU835/TU835V1 Extended MTU Appendix A Specifications 


Table 129. TU835/TU835V1 Process Connection Screw Terminals (X12) 


Position Row A 

9 51 (F5, L2+ power) 
10 52 (signal) 
11 61 (F6, L2+ power) 
12 62 (signal) 
13 71 (F7, L2+ power) 
14 72 (signal) 
15 81 (F8, L2+ power) 
16 82 (signal) 
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Block Diagram TU835/TU835V1 
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Figure 224. TU835/TU835V1 Block Diagram 
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TU836/TU836V1 Extended MTU 


Features 


Row A 
Row B 


¢ 250 Volt applications - use 
with the DO820, and 
DO821 modules. 


¢ Two groups with 4 channels 
of field signals and process 
power connections. 


X11 


e Each channel has one fused 
load power terminal and 
one signal return 
connection. 


Seo 


¢ — Process voltage can be 
connected to 2 individually 
isolated groups. 


° Connections to ModuleBus 
and I/O modules. X12 


SIS ISIS ISIS ESIS ISIS ISIS ISIS ISI EX 


28 18] cZ LZ] CON9! cS LS] eb Le) cE LE] ce te] ct bb 


¢ Mechanical keying prevents 
insertion of the wrong I/O 
module. 


2N ON 
See 


. : ., X13 
e  Latching device to DIN rail 


for grounding. il 


e — DIN rail mounting. 


Description 


The TU836/TU836V1 is a 8 channel 250 V extended module termination unit 
(MTU) for the S800 I/O. The MTU is a passive unit used for connection of the field 
wiring to the I/O modules. It also contains a part of the ModuleBus. 


The TU836/TU836V1 MTU can have up to 8 I/O channels. The maximum rated 
voltage is 250 V and maximum rated current is 3 A per channel. 


578 3BSE020924-510 B 


Appendix A Specifications TU836/TU836V1 Extended MTU 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into two equal and individually isolated 
groups. Each groups consists of 4 I/O connections and process voltage connection. 
Each channel has two connections: one fused load outlet terminal and one signal 
return connection. 
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Technical Data 


Table 130. TU836/TUS836V1 Extended MTU Specifications 


Item Value 

Process connections 16 
up to 8 I/O channels 
(2 terminals per channel) 
4 Process power 
4 Process power (OV) 

Rated maximum continuous current per 10A 

process voltage connection (L1, L2, N1, N2) 

Rated maximum continuous current per /O |3A 

channel 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Fuse (8) 3.15 A (fast glass tube, 5x20 mm) 

Acceptable wire sizes Solid: 0.2 - 4 mm? 
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 

Mechanical keys (2) 36 different combinations 

1/0 Module lock Locks module and enables operation 

Equipment class Class | according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 

Rated insulation voltage 250 V 

Dielectric test voltage 2000 V a.c. 

Width 126 mm (5”) including connector, 
120.5 mm (4.74”) edge to edge installed 
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Table 130. TU836/TU836V1 Extended MTU Specifications (Continued) 


Item Value 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.26 kg (0.57 Ibs.) 


Connections 


Table 131. TUS36/TUS36V1 Process Power Source Connections (X11, X13) 


Position Row A Row B 
X11-1 N1 L1 
X11-2 N1 Li 
X13 -1 N2 L2 
X13 -2 N2 L2 


Table 132. TU836/TUS836V1 Process Connection Screw Terminals (X12) 


Position Row A 


1 11 (F1, L1 power) 


12 (signal return) 


21 (F2, L1 power) 


31 (F3, L1 power) 


32 (signal return) 


( 
2 ( 
3 ( 
4 22 (signal return) 
5 ( 
6 ( 
7 ( 


41 (F4, L1 power) 
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Table 132. TU836/TU836V1 Process Connection Screw Terminals (X12) (Continued) 


Position 


Row A 


42 (signal return) 


51 (F5, L2 power) 


52 (signal return) 


61 (F6, L2 power) 


71 (F7, L2 power) 


72 (signal return) 


81 (F8, L2 power) 


( 
( 
( 
( 
62 (signal return) 
( 
( 
( 
( 


82 (signal return) 
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Block Diagram TU836/TU836V1 
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Figure 225. TU836/TU836V1 Block Diagram 
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TU837/TU837V1 Extended MTU 


Features 
Fuse 


Holders 


Row A 
Row B 


¢ 250 Volt applications - use 
with the DO820, and 
DO821 modules. 


¢ Up to 8 individually 
isolated channels of field 
signals and process power 
connections. 


° Each channel has two 
terminals and one is fused. 


e Allows a mix of isolated 
and grouped channels. 


¢ Process voltage return can 
be connected to two 
individually isolated 
groups. 


° Connections to ModuleBus 
and I/O modules. 


¢ Mechanical keying prevents 
insertion of the wrong I/O 
module. 


B6di@6 @ @ @ @ @ @ 


e  Latching device to DIN rail 
for grounding. 


e« DIN rail mounting. 


Description 


The TU837/TU837V1 is a 8 channel 250 V extended module termination unit 
(MTU) for the S800 I/O. The MTU is a passive unit used for connection of the field 
wiring to the I/O modules. It also contains a part of the ModuleBus. 
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The TU837/TU837V1 MTU can have up to 8 I/O channels. The maximum rated 
voltage is 250 V and maximum rated current is 3 A per channel. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals has 8 individually isolated I/O channels. Each channel 
has two connections, one is fused. There are 2 individually isolated groups for 
signal return connections. 
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Technical Data 


Table 133. TU837/TU837V1 Extended MTU Specifications 


Item Value 


Process connections 28 

up to 8 I/O channels 

(2 terminals per channel) 

2 X 6 power common terminals 


Rated maximum continuous current per | 10 A 
signal return connection (N1, N2) 


Rated maximum continuous current per |3 A 


1/0 channel 

ModuleBus: 

Maximum 5 V current distribution: 1.5A 

Maximum 24 V current distribution: 1.5A 

Fuse (8) 3.15 A (fast glass tube, 5x20 mm) 


Acceptable wire sizes 
Signal connection Solid: 0.2 - 6 mm? 

Stranded: 0.2 - 4 mm?, 24 - 10 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 8 mm 

Solid: 0.2 - 4mm 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Return connection 


Mechanical keys (2) 36 different combinations 

I/O Module lock Locks module and enables operation 

Equipment class Class | according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 


Rated insulation voltage 250 V 
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TU837/TU837V1 Extended MTU 


Table 133. TU837/TU837V1 Extended MTU Specifications (Continued) 


Item Value 
Dielectric test voltage 2000 V a.c. 
Width 126 mm (5”) including connector, 120.5 
mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.26 kg (0.57 Ibs.) 


Connections 


Table 134. TU837/TU837V1 Process Power Connection X11 


Row A Row B 
Terminal 
Signal Marking Signal Marking 
1 ZP1 N1 ZP1 N1 
2 ZP1 13 ZP1 11 
3 ZP1 14 ZP1 12 


Table 135. TU837/TU837V1 Process Power Connection X13 


Row A Row B 
Terminal 
Signal Marking Signal Marking 
1 ZP2 27 ZP2 25 
2 ZP2 28 ZP2 26 
3 ZP2 N2 ZP2 N2 
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Table 136. TU837/TU837V1 Process Connection Terminals X12 


Row A Row B 
Terminal 
Signal Marking Signal Marking 
1 S21 (F1) At S1 BI 
2 S41 (F2) 2 S3 2 
3 S61 (F3) 3 $5 3 
4 S81 (F4) 4 S7 4 
5 $101 (F5) 5 S9 5 
6 $121 (F6) 6 S11 6 
7 S141 (F7) 7 S13 7 
8 $161 (F8) A8 $15 B8 
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Block Diagram TU837/TU837V1 
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Figure 226. TU837/TU837V1 Block Diagram 
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TU838 Extended MTU 


Features 


590 


50 Volt applications - use 
with the AI810, AI815, 
AI845, DI810, DI811, 
DI814, DI830, DI831, 


DI840 and DO814 modules. 


Complete installation of I/O 
modules using 
3-wire connections, fuses 


and field power distribution. 


Up to 16 channels of field 
signals and 8 process power 
connections. 


Two channels share one 
fused transducer power 
terminal. 


Process voltage can be 
connected to 2 individually 
isolated groups, if the I/O 
module supports it. 


Connections to ModuleBus 
and I/O modules. 


Mechanical keying prevents 
insertion of the wrong I/O 
module. 


Appendix A Specifications 
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T 
Screw terminals 


Latching device to DIN rail for grounding. 


DIN rail mounting. 
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Description 


The TU838 is a 16 channel 50 V extended module termination unit (MTU) for the 
$800 I/O. The MTU is a passive unit used for connection of the field wiring to the 
1/O modules. It also contains a part of the ModuleBus. 


The TU838 MTU can have up to 16 I/O channels. The maximum rated voltage is 
50 V and maximum rated current is 3 A per channel. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into two equal and individually isolated 
groups. Each group consists of 8 I/O channels, four fused transducer power outlets, 
four return connections and process voltage connection. Process voltage can be 
connected to two individually isolated groups, only valid if the I/O module supports 
that. 
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Technical Data 


Table 137. TU838 Extended MTU Specifications 


Item Value 

Process connections 40 
up to 16 I/O channels 
8 fused sensor power outlets 
4 Process power 
12 Process power (0 V) 

Rated maximum continuous current per | 10 A 

process voltage connection 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Rated max. continuos current per 3A 

channel 

Fuse (8) Only on delivery:100 mA (fast glass 
tube, 5x20 mm) 
Otherwise: Max. 3,5 A 

Acceptable wire sizes Solid: 0.2 - 4 mm? 
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 

Mechanical keys (2) 36 different combinations 

1/0 Module lock Locks module and enables operation 

Equipment class Class | according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 
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Table 137. TU838 Extended MTU Specifications (Continued) 


Item Value 
Width 126 mm (5”) including connector, 120.5 
mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.26 kg (0.57 Ibs.) 


Connections 


Table 138. TU838 Process Connection Screw Terminals (X1) 


Row A Row B 
L1- (L1- power) L1+ (L1+ power) 
L1- (L1- power) L1+ (L1+ power) 
A1 (F1, L1+) B1 (signal) 
A2 (L1-) B2 (signal) 
A3 (F2, L1+) B3 (signal) 
A4 (L1-) B4 (signal) 
Ad (F3, L1+) B5 (signal) 
A6 (L1-) B6 (signal) 
A7 (F4, L1+) B7 (signal) 
A8 (L1-) B8 (signal) 
AQ (F5, L2+) B9 (signal) 
A10 (L2-) B10 (signal) 
A11 (F6, L2+) B11 (signal) 
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Table 138. TU838 Process Connection Screw Terminals (X1) (Continued) 


594 


L2- (L2- power) 


L2+ (L2+ power) 


Row A Row B 
A12 (L2-) B12 (signal) 
A13 (F7, L2+) B13 (signal) 
A14 (L2-) B14 (signal) 
A15 (F8, L2+) B15 (signal) 
A16 (L2-) B15 (signal) 

( 
( 


L2- (L2- power) 


L2+ (L2+ power) 


3BSE020924-510 B 


Appendix A Specifications TU838 Extended MTU 


Block Diagram TU838 
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Figure 227. TU838 Block Diagram 
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Features 


¢ 250 Volt applications- use 
with DI820, DI821and 
DI825 I/O modules. 


¢ 8 individually isolated I/O 
channels. 


Z) 


© 


¢ Two individually isolated, 
fused groups for sensor 
power distribution. 


° Connections to ModuleBus 
and I/O modules. 


¢ Mechanical keying prevents 
insertion of the wrong I/O 
module. 


e — Latching device to DIN rail 
for grounding. 


e DIN rail mounting. 


Description 


The TU839 is a 8 channel 250 V 
extended module termination 
unit (MTU) for the S800 I/O. 
The MTU is a passive unit used 
for connection of the field wiring 
to the I/O modules. It also 
contains a part of the ModuleBus. 
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Fuse Holder 


The TU839 MTU can have up to 8 I/O channels and two groups of connections for 
sensor power distribution. Each channel has two I/O connections. The process 
voltage can be connected to two individually isolated groups for sensor power 
distribution. Each group has a 200 mA fuse. The maximum rated voltage is 250 V 
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and maximum rated current is 1 A per channel. It is recommended that the fuse 
rating be chosen to meet the applications needs. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 
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Table 139. TU839 Extended MTU Specifications 


ltem 


Value 


Process Connections 


28 

up to 8 I/O channels 

(2 terminals per channel) 

2x6 Process Power terminals 0.2 A 


Rated maximum continuous current 
per I/O channel 


1A 


Rated maximum continuous current |10A 
per process voltage connection (L) 
ModuleBus: 

Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Fuse (2) 


200 mA (slow glass tube, 5x20 mm) 


Acceptable wire sizes 


Stranded: 24-14 AWG 
0.2-2,5 mm? (solid and stranded) 
Recommended torque 0.5 Nm. 


Mechanical keys (2) 


36 different combinations. 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; 
(earth protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2300 V a.c. channel to ground 
1350 V a.c. channel to channel 


Width 


126 mm (5”) including connector, 
120.5 mm (4.74”) edge to edge 
installed. 
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Table 139. TU839 Extended MTU Specifications (Continued) 


Item Value 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.28 kg (0.6 Ibs.) 


Connections 


Table 140. TUS39 Process connection screw terminals (X1) 


Row A Row B Row C 
Position™ | Signal | Marking | Signal | Marking | Signal | Marking 

1 NC UP1 L1 

2 NC UP1 L1 

3 $2 Al U1 B1 S1 C1 
4 NC NC NC 

5 $4 2 U1 2 $3 2 
6 NC NC NC 

7 S6 3 U1 3 S5 3 
8 NC NC NC 

9 S8 4 U1 4 S7 4 
10 NC NC NC 

11 $10 5 U2 5 $9 5 
12 NC NC NC 

13 $12 6 U2 6 $11 6 
14 NC NC NC 
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Table 140. TU839 Process connection screw terminals (X1) (Continued) 


Row A Row B Row C 
Position) | Signal | Marking | Signal | Marking | Signal | Marking 

15 $14 7 U2 7 $13 7 

16 NC NC NC 

17 S16 A8& U2 B8 $15 C8 

18 NC NC NC 

19 NC UP2 L2 

20 NC UP2 L2 


(1) All positions marked NC are not mounted in the connector. 
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Block Diagram TU839 
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Figure 228. Block Diagram of TU839 
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Features 


50 Volt applications - use 
with AI843, AO845, 
AO845A, DI840, DI880, 
DO840, DO880 and DP840 
I/O modules. 


Complete installation of I/O 
modules using 3-wire 
connections and field power 
distribution. 


Up to 16 channels of field 
signals and process power 
connections. 


Connections to two 
ModuleBuses and I/O 
modules. 


Mechanical keying prevents 
insertion of the wrong I/O 
module. 


Latching device to DIN rail 
for grounding. 


DIN rail mounting. 


Description 


The TU842 is a 16 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a horizontal DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 

ModuleBus. 
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The TU842 MTU can have up to 16 I/O channels and 2+2 process voltage 
connections. Each channel has two I/O connections and one ZP connection. The 
maximum rated voltage is 50 V and maximum rated current is 3 A per channel. 


The MTU distributes the two ModuleBuses to each I/O module and to the next 
MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each I/O module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Each I/O channel has two I/O connections and one ZP connection. For input 
modules, field power is provided by the B-row. 


Technical Data 


Table 141. TU842 Redundant Horizontal MTU Specifications 


Item Value 
Process Connections 56 
up to 16 I/O channels (2 terminals per 
channel) 


4 Process power 
20 Process power (0 V) 


Rated maximum continuous current per 3A 
I/O channel 
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Table 141. TU842 Redundant Horizontal MTU Specifications (Continued) 


Item Value 
Rated maximum continuous current per | 10 A 
process voltage connection (L+) 
ModuleBus: 
Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2+2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 131 mm (5.16”) including connector, 
124 mm (4.88”) edge to edge installed 

Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking 
device 

Weight 0.6 kg (1.3 Ibs.) 
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Table 142. TUS42 Process Connection Screw Terminals (X1) 


Position Row A Row B Row C 
1 L1- Li+ 
2 L1- Li+ 
3 Al Bi C1 
4 2 2 2 
5 3 3 3 
6 4 4 4 
7 5 5 5 
8 6 6 6 
9 7 7 7 
10 8 8 8 
11 9 9 9 
12 10 10 10 
13 11 11 11 
14 12 12 12 
15 13 13 13 
16 14 14 14 
17 15 15 15 
18 A16 B16 C16 
19 L2- L2+ 
20 L2- L2+ 
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Block Diagram TU842 
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Figure 229. Block Diagram TU842 
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TU843 Redundant Vertical MTU 


Features 


¢ 50 Volt applications - use 
with AI843, AO845, _ 
AO845A, DI840, DI880, 
DO840, DO880 and DP840 
I/O modules. | 


¢ Complete installation of I/O 
modules using 3-wire 
connections and field power 
distribution. 


¢ Up to 16 channels of field 
signals and process power 
connections. 


° Connections to two 
ModuleBuses and I/O 
modules. 


¢ Mechanical keying prevents 
insertion of the wrong I/O 5 
module. 


e — Latching device to DIN rail [. | | 
for grounding. 


e — DIN rail mounting. 


Description 


The TU843 is a 16 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a vertical DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 
ModuleBus. 
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The TU843 MTU can have up to 16 I/O channels and 2+2 process voltage 
connections. Each channel has two I/O connections and one ZP connection. The 
maximum rated voltage is 50 V and maximum rated current is 3 A per channel. 


The MTU distributes the two ModuleBuses, one to each the I/O module and to the 
next MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Each I/O channel has two I/O connections and one ZP connection. For input 
modules, field power is provided by the B-row. 


Technical Data 


Table 143. TU843 Redundant Vertical MTU Specifications 


Item Value 
Process Connections 56 
up to 16 I/O channels (2 terminals per 
channel) 


4 Process power 
20 Process power (0 V) 


Rated maximum continuous current per 3A 
I/O channel 
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Table 143. TU843 Redundant Vertical MTU Specifications (Continued) 


Item Value 
Rated maximum continuous current per |10 A 
process voltage connection (L+) 
ModuleBus: 
Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2+2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 131 mm (5.16”) including connector, 
124 mm (4.88”) edge to edge installed 

Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking 
device 

Weight 0.6 kg (1.3 Ibs.) 
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Table 144. TU&43 Process Connection Screw Terminals (X1) 


Position Row A Row B Row C 
1 L1- L1+ 
2 L1- Li+ 
3 Al B1 C1 
4 2 2 2 
5 3 3 3 
6 4 4 4 
7 5 5 5 
8 6 6 6 
9 7 7 7 
10 8 8 8 
11 9 9 9 
12 10 10 10 
13 11 11 11 
14 12 12 12 
15 13 13 13 
16 14 14 14 
17 15 15 15 
18 A16 B16 C16 
19 L2- L2+ 
20 L2- L2+ 
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Block Diagram TU843 
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Features 


¢ 50 Volt applications - use 
with AI845, AI880, AI880A 
and DP840 modules. 


¢ Complete installation of I/O 
modules using 2-wire 
connections and field power 
distribution. 


¢ Upto 8 channels of field 
signals and process power 
connections. 


° Connections to two 
ModuleBuses and I/O 
modules. 


¢ Mechanical keying prevents 
insertion of the wrong I/O 
module. 


e  Latching device to DIN rail 
for grounding. 


e — DIN rail mounting. 


Description 
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The TU844 is a 8 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a horizontal DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 


ModuleBus. 


The TU844 MTU can have up to 8 I/O channels and 2+2 process voltage 
connections. Each channel has two I/O connections and one ZP connection. Input 
signals are connected via individual shunt sticks, TY801. The shunt stick is used to 
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choose between voltage and current input. The maximum rated voltage is 50 V and 
maximum rated current is 2 A per channel. 


The MTU distributes the two ModuleBuses, one to each I/O module and to the next 
MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each I/O module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Technical Data 


Table 145. TUS44 Redundant Horizontal MTU Specifications 


Item Value 
Process Connections 40 
up to 8 I/O channels (2 terminals per 
channel) 


4 Process power 
20 Process power (0 V) 


Rated maximum continuous current per 2A 
I/O channel 


Rated maximum continuous current per 5A 
process voltage connection (L+) 
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Table 145. TU844 Redundant Horizontal MTU Specifications (Continued) 


Item 


Value 


ModuleBus: 


Maximum 5 V current distribution 
Maximum 24 V current distribution 


1.5A 
1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2+2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 


131 mm (5.16”) including connector, 
124 mm (4.88”) edge to edge installed 


Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking 
device 

Weight 0.6 kg (1.3 Ibs.) 
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Connections 


Table 146. TUS44 Process Connection Screw Terminals (X1) 


TU844 Redundant Horizontal MTU 


Position Row A Row B 
1 L1- Li+ 
2 L1- Li+ 
3 Al B1 
4 2 2 
5 3 3 
6 4 4 
7 5 5 
8 6 6 
9 7 7 
10 8 8 
11 9 9 
12 10 10 
13 11 11 
14 12 12 
15 13 13 
16 14 14 
17 15 15 
18 A16 B16 
19 L2- L2+ 

20 L2- L2+ 
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Block Diagram TU844 
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Features 


50 Volt applications - use 
with AI845, AI880, AI880A 
and DP840 modules. 


Complete installation of I/O 
modules using 2-wire 
connections and field power 
distribution. 


Up to 8 channels of field 
signals and process power 
connections. 


Connections to two 
ModuleBuses and I/O 
modules. 


Mechanical keying prevents 
insertion of the wrong I/O 
module. 


Latching device to DIN rail 
for grounding. 


DIN rail mounting. 


Include 8 individual shunt 
sticks. 


Description 


The TU845 is a 8 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a vertical DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 
ModuleBus. 
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The TU845 MTU can have up to 8 I/O channels and 2+2 process voltage 
connections. Each channel has two I/O connections and one ZP connection. Input 
signals are connected via individual shunt sticks, TY801. The shunt stick is used to 
choose between voltage and current input. The maximum rated voltage is 50 V and 
maximum rated current is 2 A per channel. 


The MTU distributes the two ModuleBuses, one to each I/O module and to the next 
MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each I/O module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Technical Data 


Table 147. TU845 Redundant Vertical MTU Specifications 


Item Value 
Process Connections 40 
up to 8 I/O channels (2 terminals per 
channel) 


4 Process power 
20 Process power (0 V) 


Rated maximum continuous current per 2A 
I/O channel 
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Table 147. TU845 Redundant Vertical MTU Specifications (Continued) 


Item Value 
Rated maximum continuous current per 5A 
process voltage connection (L+) 
ModuleBus: 
Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4 mm? 

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 


Mechanical keys (2+2) 


36 different combinations 


I/O module lock 


Locks module and enables operation 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 131 mm (5.16”) including connector, 
124 mm (4.88”) edge to edge installed 

Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking 
device 

Weight 0.6 kg (1.3 Ibs.) 
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Connections 


Table 148. TU&45 Process Connection Screw Terminals (X1) 


Appendix A Specifications 


Position Row A Row B 
1 L1- Li+ 
2 L1- Li+ 
3 Al B1 
4 2 2 
5 3 3 
6 4 4 
7 5 5 
8 6 6 
9 7 7 
10 8 8 
11 9 9 
12 10 10 
13 11 11 
14 12 12 
15 13 13 
16 14 14 
17 15 15 
18 A16 B16 
19 L2- L2+ 

20 L2- L2+ 
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Block Diagram TU845 
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Features 


50 Volt applications - use with 
the AI810, DI810, 
DI811,DI830, DI831, modules. 


Complete 2-wire connections 
for up to 16 channels. 


Each channel has one current 
limited sensor/transmitter 
power outlet terminal and one 
signal terminal. 


Current limitation in 
sensor/transmitter supply is 
implemented with 
disconnectable PTC fuse. 


Process voltage can be 
connected to 2 individually 
isolated groups, if the I/O 
module supports it. 


Connections to ModuleBus and 
I/O modules. 


Screw 
terminals 


Appendix A Specifications 


Module 


Fuse Holders connector 
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Mechanical keying prevents insertion of the wrong I/O module. 


Latching device to DIN rail for grounding. 


DIN rail mounting. 


Description 


The TU850 is a 16 channel 50 V extended module termination unit (MTU) for the 
$800 I/O. The MTU is a passive unit used for connection of the field wiring to the 
1/O modules. It also contains a part of the ModuleBus. 
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The TU850 MTU can have up to 16 I/O channels. The maximum rated voltage is 
50 V and maximum rated current is 15mA per I/O channel (digital input) or 25mA 
per two I/O channels (analog input). 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 
with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals are divided into two equal and individually isolated 
groups. Each group consists of 8 I/O channels, 8 current limited sensor/transmitter 
power outlets, and process voltage connection. Process voltage can be connected to 
two individually isolated groups, only valid if the I/O module supports that. Current 
limitation in sensor supply is implemented with disconnectable PTC fuses. 
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Technical Data 


Table 149. TU850 Extended MTU Specifications 


Item Value 

Process connections 40 
up to 16 I/O channels 
16 current limited sensor/transmitter 
power outlets 
D-sub connectors 25 pin (male) 

Rated maximum continuous current per 2A 

process voltage connection 

ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Rated max. continuos current per 15 mA per I/O channel (digital input) or 

channel 25 mA per two I/O channels (analog 
input) 

Fuse (2) 2A (fast glass tube, 5x20 mm) 

Acceptable wire sizes Solid: 0.2 - 4 mm? 
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG 
Recommended torque: 0.5 - 0.6 Nm 
Stripping length: 7 mm 

Mechanical keys (2) 36 different combinations 

1/0 Module lock Locks module and enables operation 

Equipment class Class | according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 
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Table 149. TU850 Extended MTU Specifications (Continued) 


Item Value 
Width 126 mm (5”) including connector, 120.5 
mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.26 kg (0.57 Ibs.) 


Connections 


Table 150. TU&50 Process Connection Screw Terminals (X1) 


Row A 


Row B 


L1- 


L1- power) L1+ (L1+ power) 


( 
L1- ( 


L1- power) L1+ (L1+ power) 


B1 (signal) 


signal 


signal 


signal 


signal 


signal 


signal 


B2 ( ) 
B3 ( ) 
B4 ( ) 
B5 (signal) 
B6 ( ) 
B7 ( ) 
B8 ( ) 
BO ( ) 


signal 


B10 (signal) 


A11 (U11) 


B11 (signal) 


A12 (U12) 


B12 (signal) 
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Table 150. TU850 Process Connection Screw Terminals (X1) (Continued) 


Row A Row B 
A13 (U13) B13 (signal) 
A14 (U14) B14 (signal) 
A15 (U15) B15 (signal) 
A16 (U16) B15 (signal) 
L2- (L2- power) L2+ (L2+ power) 
L2- (L2- power) L2+ (L2+ power) 
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Block Diagram TU850 
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Features 


¢ 250 Volt applications - use 
with DI820, DI821, DI825, 
DI828, DO820, DO821, and 
DO828 I/O modules. 


¢ Upto 16 isolated channels 
of field signals. 


° Connections to ModuleBus 
and I/O modules. 


¢ Mechanical keying prevents 
insertion of the wrong I/O 
module. 


e  Latching device to DIN rail 
for grounding. 


e — DIN rail mounting. 


Description 


The TU851 is a 16 channel 250 V extended module termination unit (MTU) for the 
$800 I/O. The MTU is a passive unit used for connection of the field wiring to the 
1/O modules. It also contains a part of the ModuleBus. 


The TU851 MTU can have up to 16 I/O channels. The maximum rated voltage is 
250 V and maximum rated current is 3 A per channel. 


The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also 
generates the correct address to the I/O module by shifting the outgoing position 
signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Two mechanical keys are used to configure the MTU for different types of I/O 
modules. This is only a mechanical configuration and it does not affect the 
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functionality of the MTU or the I/O module. Each key has six positions, which gives 
a total number of 36 different configurations. The configuration can be changed 


with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


The process signal terminals has 16 individually isolated I/O channels. Each 


channel has two connections. 


Technical Data 


Table 151. TU851 Compact MTU Specifications 


Item Value 

Process connections 32 
up to 16 I/O channels 

Rated maximum continuous current per 3A 
I/O channel 
ModuleBus: 
Maximum 5 V current distribution 1.5A 
Maximum 24 V current distribution 1.5A 


Acceptable wire sizes 


Solid: 0.2 - 4mm? 
Stranded: 0.2 - 4 mm?, 24 - 10 AWG 


Mechanical keys (2) 


36 different combinations 


I/O Module lock 


Locks module and enables operation 


Equipment class 


Class II according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


250 V 


Dielectric test voltage 


2000 V a.c. 
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Table 151. TU851 Compact MTU Specifications (Continued) 


Item Value 
Width 126 mm (5”) including connector, 120.5 
mm (4.74”) edge to edge installed 
Depth 64 mm (2.52”) including terminals 
Height 110 mm (4.3”) 
Weight 0.22 kg (0.48 lbs.) 
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Connections 


Table 152. TUS51 Process Connection 32 Pole Screw-Terminals (X1) 


Position Row A Row B 
1 Al B1 
2 B2 A2 
3 B3 A3 
4 B4 A4 
5 B5 A5 
6 B6 A6 
7 B7 A7 
8 B8 A8 
9 B9 AQ 
10 Bi0 A10 
11 Bi1 Ait 
12 B12 A12 
13 B13 A13 
14 B14 A14 
15 Bi5 A15 
16 B16 A16 
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TU851 Extended MTU 
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Figure 230. TU851 Process Connection 
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TU852 Redundant Horizontal Dual MTU 


Features 


¢ 50 Volt applications - 
use with AI843, 
AO845A, DI840, 
DI880, DO840, 
DO880 and DP840 
I/O modules. 


° Horizontal 
installation of I/O 
modules using D-sub 
connectors. 


¢ Up to 16 channels of 
field signals and process power connections. 


¢ Connections to two ModuleBuses and I/O modules. 
¢ Mechanical keying prevents insertion of the wrong I/O module. 
e  Latching device to DIN rail for grounding. 


e — DIN rail mounting. 


Description 


The TU852 is a 16 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a horizontal DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 
ModuleBus. 


The TU842 MTU can have up to 16 I/O channels and process voltage connections. 
Each channel has two uncommitted I/O connections. Normally S1-16 (signals) on 
X1A and U1-16 (power out) on X1B. Each DB25 include terminals for ZP, UP and 
EM. 
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The MTU distributes the two ModuleBuses to each I/O module and to the next 
MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each I/O module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Technical Data 


Table 153. TU852 Redundant Horizontal MTU Specifications 


Item Value 


Process Connections 16 
up to 16 I/O channels (2 terminals per 
channel), Two D-sub connectors 25 pin (male) 


Rated maximum continuous 3A 
current per I/O channel 


Rated maximum continuous 10A 
current per process voltage 
connection (L+) 


ModuleBus: 
Maximum 5 V current distribution §1.5A 
Maximum 24 V current distribution | 1.5 A 


Mechanical keys (2+2) 36 different combinations 


I/O module lock Locks module and enables operation 
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Table 153. TU852 Redundant Horizontal MTU Specifications (Continued) 


Item Value 

Equipment class Class II according to IEC 61140; (earth 
protected) 

Protection rating IP20 according to IEC 60529 

Rated insulation voltage 50 V 

Dielectric test voltage 500 V a.c. 

Width 131 mm (5.16”) including connector, 124 mm 
(4.88”) edge to edge installed 

Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking device 
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Connection 
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Table 154. Process connection D-sub 25 (XIA and X1B) 


X1A X1B*** 
Pin. |MTU Signal |Pin. |MTU Signal 
1 UP1 1 UP1 
14 UP1 14 UP1* 
2 ZP 2 ZP 
15 ZP 15 |ZP 
3 $1 3 U1 
16 $2 16 U2 
4 $3 4 U3 
17 S4 17 U4 
5 $5 5 U5 
18 S6 18 U6 
6 S7 6 U7 
19 $8 19 U8 
7 S9 7 U9 
20 $10 20 U10 
8 $11 8 U11 
21 $12 21 U12 
9 $13 9 U13 
22 $14 22 U14 
10 $15 10 U15 
23 $16 23 U16 
a UP2 11 UP2 
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* — [S+] Function in AI843 module 


TU852 Redundant Horizontal Dual MTU 


Table 154. Process connection D-sub 25 (XIA and X1B) 


X1A X1B*** 
Pin. |MTU Signal |Pin. |MTU Signal 
24 UP2 24 UP2** 
12 ZP 12 |ZP 
25 ZP 25 |ZP 
13 EM 13 EM 


** [T_cjc 0,24mA] Function in AI843 module 
*«* Not used on: AO845A, DO840 and DO880 
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Process Connections 


1 (VO module) 


ice = = 


Figure 231. TU852 - Block Diagram 
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TU854 Redundant Horizontal MTU 


Features 


50 Volt 
applications - use 
with AI845, 
AI880A and 
DP840 modules. 


Horizontal 
installation of I/O 
modules using D- 
sub connectors. 


Up to 8 channels 
of field signals 


and process power 


connections. 


TU854 Redundant Horizontal MTU 


Connections to two ModuleBuses and I/O modules. 


Mechanical keying prevents insertion of the wrong I/O module. 


Latching device to DIN rail for grounding. 


DIN rail mounting. 


Description 


The TU854 is a 8 channel module termination unit (MTU) for redundant S800 I/O 
modules and for mounting on a horizontal DIN rail. The MTU is a passive unit used 
for connection of the field wiring to the I/O modules. It also contains a part of the 
ModuleBus. 


The TU854 MTU can have up to 8 I/O channels and process voltage connections. 
Each channel has two I/O connections. Input signals are connected via individual 
shunt sticks, TY801. 
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The MTU distributes the two ModuleBuses, one to each I/O module and to the next 
MTU. It also generates the correct address to the I/O modules by shifting the 
outgoing position signals to the next MTU. 


The MTU can be mounted on a standard DIN rail. It has a mechanical latch that 
locks the MTU to the DIN rail. The latch can be released with a screwdriver. 


Four mechanical keys, two for each I/O module, are used to configure the MTU for 
different types of I/O modules. This is only a mechanical configuration and it does 
not affect the functionality of the MTU or the I/O module. Each key has six 
positions, which gives a total number of 36 different configurations. 

The configuration can be changed with a screwdriver. 


The MTU has a mechanical locking mechanism that locks the module in its 
position. This mechanism also gives the signal BLOCK to the I/O module that keeps 
the module in its init state until it is locked in its position. 


Technical Data 


Table 155. TUS854 Redundant Horizontal MTU Specifications 


Item Value 
Process Connections 8 
up to 8 I/O channels (2 terminals per 
channel) 


D-sub connector 25 pin (male) 


Rated maximum continuous current per |2A 
I/O channel 


Rated maximum continuous current per |5A 
process voltage connection (L+) 


ModuleBus: 

Maximum 5 V current distribution 1.5A 

Maximum 24 V current distribution 1.5A 

Mechanical keys (2+2) 36 different combinations 


1/0 module lock Locks module and enables operation 
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TU854 Redundant Horizontal MTU 


Table 155. TU854 Redundant Horizontal MTU Specifications (Continued) 


Item 


Value 


Equipment class 


Class II according to IEC 61140; (earth 
protected) 


Protection rating 


IP20 according to IEC 60529 


Rated insulation voltage 


50 V 


Dielectric test voltage 


500 V a.c. 


Width 131 mm (5.16”) including connector, 
124 mm (4.88”) edge to edge installed 

Depth 64 mm (2.52”) including terminals 

Height 186.5 mm (7.34”) including locking 


device 
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Connection 
Table 156. Process connection XI D-sub 25 
x1 
Pin. MTU Signal Description 

1 UP Incoming field power (+) 

14 UP Incoming field power (+) 

2 ZP Incoming field power (-) 

15 ZP Incoming field power (-) 

3 Supply, Ch1 Transducer supply output, ch1 
16 U/I_IN, Ch1 Voltage/Current input, ch1 

4 Supply, Ch2 Transducer supply output, ch2 
17 U/I_IN, Ch2 Voltage/Current input, ch2 

5 Supply, Ch3 Transducer supply output, ch3 
18 U/I_IN, Ch3 Voltage/Current input, ch3 

6 Supply, Ch4 Transducer supply output, ch4 
19 U/I_IN, Ch4 Voltage/Current input, ch4 

7 Supply, Ch5 Transducer supply output, ch5 
20 U/I_IN, Ch5 Voltage/Current input, ch5 

8 Supply, Ché Transducer supply output, ch6 
21 U/I_IN, Ch6 Voltage/Current input, ch6 

9 Supply, Ch7 Transducer supply output, ch7 
22 U/I_IN, Ch7 Voltage/Current input, ch7 

10 Supply, Ch8 Transducer supply output, ch8 
23 U/I_IN, Ch8 Voltage/Current input, ch8 

11 UP Incoming field power (+) 
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Table 156. Process connection XI D-sub 25 


x1 
Pin. MTU Signal Description 
24 UP Incoming field power (+) 
12 ZP Incoming field power (-) 
25 ZP Incoming field power (-) 
13 EM Ground 


643 


TU854 Redundant Horizontal MTU Appendix A Specifications 


Figure 232 shows the TU854 process connection. 


Supply ch2 


U/L IN ch3 


U/L IN ch8 


Figure 232. TU854 Process Connection 


644 3BSE020924-510 B 


Appendix A Specifications 


TY801 Shunt Stick 


Features 


TY801 Shunt Stick 


Current/voltage 
indicator 


¢ Passive unit used for configuration of signal type. 


° Used withTU834, TU844 and TU845 together = 
with AI845 or AI880/AI880A. | \ 


Description 


The TY801 Shunt Stick is used to adjust the input for 


current or voltage signals. 


In the upper corner of the shunt stick there is a part of —J) pL 
the circuit board that is visible. If the visible part is to 
the left, the shunt stick is configured for voltage and if 
it is to the right it is configured for current. 


Technical Data 


UUUTUU 


Table 157. TY801 Shunt Stick Specifications 


ltem 


Value 


Module catch 


Attaches module MTU TU834/TU844/TU845 


Internal resistance 


2X 125 Q 0.05% 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection Rating 


IP20 according to IEC 60529 
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Table 157. TY801 Shunt Stick Specifications (Continued) 


Item Value 
Rated Insulation Voltage 50V 
Dielectric test voltage 500 V a.c. 
Width 11 mm (0.43”) 
Depth 15,5 mm (0.61”) 
Height 62 mm (2.44”) 
Weight 6 g (0.013 Ibs.) 


Block Diagram TY801 


1250 


1250 
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TY804 Shunt Stick 


Features 


¢ Passive unit used for configuration of signal type. 


e Used on TU844 and TU845 together with DP840. | | 


Description 


The TY 804 Shunt Stick is used to adjust the input current 


to a voltage signal. 


In the upper corner of the shunt stick there is a part of the 
circuit board that is visible. The visible part shall be turned [-/| [lL 
to the right (current input) when the shunt stick is 


mounted. 


Technical Data 


TY804 Shunt Stick 


Visible part of 
circuit board 


UUUUdTD 


Table 158. TY804 Shunt Stick Specifications 


ltem 


Value 


Module catch 


Attaches module MTU TU844/TU845 


Internal resistance 


1.08 kQ1% 


Equipment class 


Class | according to IEC 61140; (earth 
protected) 


Protection Rating 


IP20 according to IEC 60529 
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Table 158. TY804 Shunt Stick Specifications (Continued) 


Item Value 
Rated Insulation Voltage 50 V 
Dielectric test voltage 500 V a.c. 
Width 11 mm (0.43”) 
Depth 15,5 mm (0.61”) 
Height 62 mm (2.44”) 
Weight 6 g (0.013 Ibs.) 


Block Diagram TY804 


1 kQ 
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TY820 Temperature Sensor 


Features 
e Passive unit for measuring of temperature. 


¢ Used together with AI835/AI835A and AI843 for measuring of the cold 
junction temperature 


Description 


The TY820 is temperature sensor with a PT 100 element 
casted in a transparent plastic material. The temperature 
sensor has a 4-wire connection. 


ABB 


TY¥820 
3BSE051254R1 


Technical Data 


Table 159. TY820 Temperature Sensor Specifications 


Item Value 
Sensor Pt 100 class B 
Temperature range - 40 to 100°C 
(-40 to 212°F) 
Time constant 3.5 minutes 
Protection Rating IP20 according to IEC 60529 
Width 20 mm (0.79”) 
Depth 8 mm (0.31”) 


Height 13 mm (0.51”) 
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Table 159. TY820 Temperature Sensor Specifications (Continued) 


Item Value 
Weight 8g (0.017 Ibs) 
Connection wires Area: 0.5 mm? (20 AWG) 
Length: 200mm (7.87”) 


Block Diagram TY820 


red 


PT 100 


ee 
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Appendix B Certifications 


The S800 I/O system is continuously enhanced with additional certificates. 
Table 160 describes the current certifications. 


Table 160. Current Certifications for SSOO Modules 


cULus 
Module | cp 1 El. sy ee Liles pteeits SIL1.3|_cULus 
ype Ci Zone Haz loc Haz loc Category 3G 2) El. safety 
g(t) | C1, Div2| C1, Div2 3(1)G 
Analog Input Modules 
Al801 x xX 
Al810 X xX xX 
Al820 X Xx 
Al815 X Xx 
Al825 X X 
Al830 X xX X xX 
Al830A X X xX x 
Al835 X x X X 
Al835A X X Xx Xx 
Al843 X Xx 
Al845 X Xx 
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Certifications Appendix B Certifications 
Table 160. Current Certifications for SSOO Modules (Continued) 
cULus 
Module | o¢ gece EL. ety ns ala seventes SIL1.3|_cULus 
Type Ci Zone Haz loc Haz loc Category 3G 8) El. safety 
g(t) | C1, Div2| C1, Div2 | 3(1)G (2) 
AI880/ X x X x 
AI880A 
AI890 x4) x'4) 
Al893 
AI895 X x4) x4) X 
Analog Output Modules 
AQ801 X 
AQ810 X X 
AQ810V2 X X Xx x 
AQ815 X X 
AQ820 X x X x 
AQ845 X X 
AQ845A X Xx 
AO890 X x(4) x4) 
AO895 X x4) x(4) 


Field Communication Interface 


Cl801 X X 
Cl810B X Xx 
Cl820V1 X X 
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Table 160. Current Certifications for SSOO Modules (Continued) 
cULus 
Module | cp pred El. ee ay pace seen SiL1.3|_cULus 
ype C1 Zone Haz loc Haz loc Category 3G 2) El. safety 
gi) | C1, Div2| C1, Div2 | 3(1)G (2) 
Cl830 X X X 
C1840 X X 
ClI840A X X 
TB815 X X X X 
Advant Fieldbus 100 
TC501V150 | X 
TC506 X 
TC513V1 X 
TC514V2 X 
TC515V2 X 
Digital Input Modules 
DI801 X X X X 
DI802 X X X 
DI803 X X X X 
DI810 X X X X 
DI811 X X X 
DI814 X X X 
DI818 X 
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Table 160. Current Certifications for SSOO Modules (Continued) 


Module 
Type 


CE 


cULus 
El. safety 
Haz loc 


C1 Zone 
9(1) 


FM 
El. safety 
Haz loc 
C1, Div 2 


CSA 
El. safety 
Haz loc 
C1, Div 2 


ATEX 
Zone 2 
Category 
3 (1) G 


ATEX Zone 
2 Category 
3G) 


SIL1-3 


cULus 
El. safety 


DI820 


DI821 


DI825 


DI828 


DI831 


DI830 


DI831 


DI840 


DI880 


DI885 


<x | K | Ki) KY] xX 


DI890 


mK | K | KK] KK] OK] OK] OK] KY] XK 


Digital Output Modules 


DO801 


X 


DO802 


DO810 


DO814 


DO815 


x | K | KK | XK 


x | K | KK | XK 


DO818 


DO820 


x | KK) KK] XK 
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Table 160. Current Certifications for SSOO Modules (Continued) 
cULus 
FM CSA ATEX 
Module El. safety |) safety| El. safety | Zone2 |A’EXZone cULus 
T CE | Haz loc 2Category | SIL1-3 
ype Ci Zone Hazloc | Hazloc | Category 3G 2) El. safety 
g(t) | C1, Div2| C1, Div2 3(1)G ©) 

DO821 X Xx xX x 
DO828 X 
DO840 X x 
DO880 X Xx Xx x 
DOsg90 X x(4) x4) X 
sp821°) X X 
sD822°) X X 
SD823°) X X X 
$s822") X Xx 
SD832 x Xx 
SD833 X x 
SD834 X |X x 
$S823 X X x 
$S832 x Xx 
Pulse Counting Modules 
DP820 X Xx X x 
DP840 X Xx 
Module Termination Units 
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Table 160. Current Certifications for SSOO Modules (Continued) 


cULus 
Module | cp gece EL. ety ns ala seventes SIL1.3|_cULus 
ype C1 Zone Haz loc Haz loc Category 3G 2) El. safety 
a(t) | C1, Div2| C1, Div2 3(1)G @) 
TU801 X 
TU807 X 
TU810V1 X X x 
TU811V1 X xX 
TU812V1 X X 
TU813 X x 
TU814V1 X X xX x 
TU818 X 
TU819 X 
TU830V1 X X xX Xx 
TU831V1 X Xx x X 
TU833 X X 
TU834 X 
TU835V1 X xX Xx 
TU836V 1 X 
TU837V1 X X Xx X 
TU838 X X x 
TU839 X X 
TU840 X 
TU841 x 
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Certifications 


Table 160. Current Certifications for SSOO Modules (Continued) 


Module 
Type 


CE 


cULus 
El. safety 
Haz loc 


C1 Zone 
9(1) 


FM 
El. safety 
Haz loc 
C1, Div 2 


CSA 
El. safety 
Haz loc 
C1, Div 2 


ATEX 
Zone 2 
Category 
3 (1) G @) 


ATEX Zone 
2 Category 
3G §) 


SIL1-3 


cULus 
El. safety 


TU842 


TU843 


TU844 


TU845 


<x | K | K | XxX 


TU846 


TU847 


TU848 


TU849 


TU850 


mK | K | KK] OK] OK] OK | OX 


TU851 


TU852 


TU854 


TU890 


TU891 


TY801 


TY804 


Kx | K | KK] KK] OK] KL OK] OK] KK] KL KL XK | OX 


ModuleBus Communication 


Parts 


TB805 


X 


X 


X 


TB806 


X 


X 


X 


TK801V003 


X 
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Table 160. Current Certifications for SSOO Modules (Continued) 
cULus 
FM CSA ATEX 
Module El. safety |) safety | El. safety | Zone2 |A’EXZone cULus 
T CE| Haz loc 2 Category | SIL1-3 
ype C1 Zone Hazloc | Hazloc | Category 3G 2) El. safety 
gi) | C1, Div2| C1, Div2 | 3(1)G (2) 
TK801V006 | X 
TK801V001 | X 
2 
TB807 X X X Xx 
TB810 X X Xx X 
TB811 X X X X 
TB820V2 X X X X 
TB825 X X 
TB826 X X 
TB840/ X X X 
TB840A 
TB842 X X 
TB845 X X 
TB846 X X 


Marking for interface: Ex Il (1)G [EEx ia] IIC 
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Marking for mounting and interface: Ex Il 3G Ex nA IIC T5 Gc 
Provides Intrinsically safe circuit for Cl. 1, Div 1; Cl. Il, Div. 1; Cl. Ill, Div 1 or Cl. 1, Zone 0 group IIc 
cULus; UL508, UL1950, CSA 22.2 No 950 


Marking for mounting and interface: Class 1 Zone 2 AEx nC (or nA) IIC T4 and CL 1 DIV2 GP ABCD T4 
Marking for mounting: Ex Il 3G EEx nA [ia] IIC T4 
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AI801 39, 64 
AI810 29, 70 
AI820 29, 96 
AI825 30, 105 
AI830 30, 112 
AI830A 30, 112 
AI835 30 
AI843 30, 134 
AI845 31, 144 
AI880 31, 159 
AI880A 31, 159 
Analog input module 
AI801 39, 64 
AI810 29, 70 
AI820 96 
AI825 105 
AI830 112 
AI830A 112 
AI843 134 
AI845 31, 144 
AI880 31, 159 
AI880A 31, 159 
Analog output module 
AO801 39, 172 
AO810 31, 178 


AO810V2 31, 178 


AO0820 196 

AO845 32, 205 

AO845A 32, 205 
AO801 39, 172 
AO810 31, 178 
AO810V2 31, 178 
AO0820 32, 196 
AO845 32, 205 
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AO845A_ 32, 205 


B 
Bipolar analog output module 
AO0820 32 


Cc 
Channel Relay Output Module 
DO828 439 
Compact MTU 23,517 
TU810 23, 507 
TU811 24,512 
TU812 24,517 
TU813 24,522 
TU814 24,529 
TU818 536 
TU819 541 


DI801 40, 215 

DI802 40, 220 

DI803 40, 226 

DI810 32, 232 

DI811 32, 244 

DI814 32, 255 

DI820 33, 276 

DI821 33, 285 

DI825 33, 294, 304 

DI828 Digital Input Module 34 
DI830 34, 312 

DI831 34, 324 

DI840 34, 335 

DI880 35, 348 

DI885 35, 361 

Differential analog input module 
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Index 


AI820 29 

Digital input module 
DI801 40, 215 
DI802 40, 220 
DI803 40, 226 
DI810 32, 232 
DI811 32, 244 
DI814 32, 255 
DI820 276 
DI821 33, 285 
DI825 33, 294, 304 
DI830 34, 312 
DI831 34, 324 
DI840 34, 335 
DI880 35, 348 
DI885 35, 361 

Digital input module, SOE 295, 325, 362 

Digital output module 
DO801 40, 371 
DO802 40, 376 
DO810 35, 382 
DO814 35, 391 
DO815 36, 401, 411 
DO820 36, 421 
DO821 36, 430 
DO840 37, 446 
DO880 37, 456 

DO801 40, 371 

DO802 40, 376 

DO810 35, 382 

DO814 35, 391 

DO815 36, 401, 411 

DO820 36, 421 

DO821 36, 430 

DO828 Digital Output Module 37 

DO840 37, 446 

DO880 37, 456 

DP820 37, 468 

DP840 38, 488 
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Extended MTU 
TU830 24, 548 
TU831 25, 556 
TU833 25, 561 
TU835 25, 572 
TU836 25, 578 
TU837 26, 584 
TU838 26, 590, 622 
TU839 26, 596 


FCI 13 

Frequency measuring 
DP820 37, 468 
DP840 38, 488 


I/O modules 
S800 46 
S800L 46 
I/O station 13 
Incremental pulse counter 
DP820 37, 468 
DP840 38, 488 


L 
LEDs 
S800L I/O module 51 
S800M I/O module 47 


M 

Module termination units 18 
ModuleBus master 14 
MTU 

TU805 504 

TU810 507 

TU811 512 

TU812 517 
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TU813 522 
TU814 529 
TU830 548 
TU831 556 
TU833 561 
TU834 567 
TU835 572 
TU836 578 
TU837 584 
TU838 590, 622 
TU839 596 
TU842 27, 602 
TU843 27, 607 
TU844 27, 612 
TU845 27, 617 
MTUs 57 


O 
OSP 36 to 37 


P 

Process connection terminals 

TU837 588 
Process connections 

AI801 68 

AI820 100, 109 

AI830 118 

AI835 128 

AI843 139 

AO801 176 

AO810 182 

AO810V2 182 

AO820 200 

AO845 191, 209 

DI801 218 

DI802 224 

DI803 230 

DI810 236 

DI811 248 

DI814 259 
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DI820 280, 289, 299, 309, 443 


DI830 317 
DI831 328 
DI840 340 
DI880 353 
DI885 367 


DO801 
DO802 
DO810 
DO8 14 
DO815 
DO820 
DO821 
DO840 
DO880 
DP820 
DP840 
TU810 
TU811 
TU812 
TU814 
TU830 
TU831 
TU835 
TU842 
TU843 
TU844 
TU845 


Process power connections 


TU837 


Process power source connections 


TU835 
TU836 


374 
380 
386, 415 
395 
406 
425 
434 
450 
462 
481 
496 
510 
515, 526 
519 
533 
553, 564 
558 
575 
605 
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RTD input module 
AI830 30, 112 
AI830A 30, 112 


Index 


661 


Index 


Ss 

$800 I/O module replacement 53 
S800 I/O modules 29 
S800L I/O module replacement 57 
S800L I/O modules 38 
Sequence of event 312, 324, 361 
Shunt stick 

TY801 28, 622 

TY804 28, 647 
SOE 312, 324, 361 


Terminal Unit 
TU805 23, 504 
Thermocouple/mV input module 
AI835 30 
AI843 30, 134 
TU805 23, 504 
TU810 23, 507 
TU811 24,512 
TU812 24,517 
TU813 24,522 
TU814 24, 529 
TU830 24, 548 
TU831 25,556 
TU833 25, 561 
TU834 567 
TU835 25,572 
TU836 25,578 
TU837 26, 584 
TU838 26, 590, 622 
TU839 26, 596 
TU842 27, 602 
TU843 27, 607 
TU844 27, 612 
TU845 27,617 
TY801 28, 622 
TY804 28, 647 
TY820 649 
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Revision History 


Introduction 


This section provides information on the revision history of this User Manual. 


+ | The revision index of this User Manual is not related to the 800xA 5.1 System 
Revision. 


Revision History 


The following table lists the revision history of this User Manual. 


Revision Description Date 
Index 
First version published for 800xA 5.1 June 2010 
Updated review comments December 2011 
B Updated for new I/O modules and March 2013 
Termination Units (TU’s) 
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Updates in Revision Index A 


Updates in Revision Index A 


The following table shows the updates made in this User Manual for 
Revision Index A. 


Updated Section/Sub-section Description of Update 


Section 2, Configuration In Table 2. MTU Usage and Key Settings: 
e Updated DO880 row. 
e — Updated table footnotes 


Appendix A, Specifications e¢ Updated Transmitter supply (per channel) row in 
Table 31. Al880/AI880A High Integrity Analog 
Input Module Specifications at 25°C. 


¢ Updated sub-section Al880/AI880A High 
Integrity Analog Input Module > Process 
Connections. 


e — Updated Description of sub-section DI880 High 
Integrity Digital Input Module. 


e¢ Updated Sensor supply (per channel) row in 
Table 67. DI880 High Integrity Digital Input 
Module Specifications. 


e¢ Updated Process Connection of sub-section 
DI880 High Integrity Digital Input Module, and 
sub-section DO880 High Integrity Digital Output 
Module. 

e — Added Loop Monitoring row in Table 79 - DO815 
Digital Output Module Specifications, and 
Table 85 - DO840 Digital Output Module 
Specifications. 

e¢ Updated Description of sub-section DO880 High 
Integrity Digital Output Module. 

e Updated Loop monitoring row in Table 87. 
DO880 High Integrity Digital Output Module 
Specifications. 

e Updated Block Diagram TU844 and Block 
Diagram TU845. 
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Updates in Revision Index B 


Updated Section/Sub-section Description of Update 
Appendix B, Certifications In the Table 142. Current Certifications for S800 
Modules: 
e Updated values for SD82X, SD83X, SS823 and 
$S832. 
e — Added new row for TB826. 
e — Updated table footnote. 


Updates in Revision Index B 


The following table shows the updates made in this User Manual for Revision Index 


B. 
Updated Section/Sub-section Description of Update 

Section 1, Introduction Updated for the following new IO modules and TU’s: 
« DI818 
e DI828 
¢  DO818 
¢  DO828 
¢ TU818 
e  TU819 
e  TU851 
e TU852 
e  TU854 

Section 2, Configuration In Table 2. MTU Usage and Key Settings: 
e¢ Updated DO880 row. 
e — Updated table footnotes 
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Updates in Revision Index B 


Updated Section/Sub-section 


Description of Update 


Section 2, Configuration 


Updated Table 2. MTU Usage and Key Settings with 
new IO modules: 


DI818 
DI828 
DO818 
DO828 


Appendix A, Specifications 


Added the following new |O modules and TU’s: 


DI818 
DI828 
DO818 
DO828 
TU818 
TU819 
TU851 
TU852 
TU854 
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www.abb.com/controlsystems 
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ABB Automation LLC 
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